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Preface

It is unusual and perhaps unprecedented to

publish a book as we are doing in relation to

an expedition before it takes place. But in our

case this is really not without point, for we are

going to use a submarine for the first time

in the history of polar exploration, and sub-

marines open up a new field of Arctic research

that needs explaining.

Several methods are to be tried by our ex-

pedition that have never been tried under

polar conditions. We hope and have faith that

they will succeed; but if we fail I want to

leave behind a record of our preparations and

proposals, to help that someone who will some

day make a transarctic journey beneath the ice

successfully.

I first got the idea that submarines might be

useful in polar exploration from the com-

mander of the first Arctic expedition in which

I shared, Vilhjalmur Stefansson. It is therefore

appropriate that in this book he writes the

section on " The History of the Idea."
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Preface

The one designer and builder of submarines

who has greatly concerned himself with their

use under ice is Simon Lake. Moreover, he built

the craft we are using, the Nautilus. Logically,

then, he writes for this volume a sketch of his

own career as proponent of the under-ice

submarine, and a description of the Nautilus

and her predecessors.

Commander Sloan Danenhower, of the U. S.

submarine service, will be the Master of the

Nautilus. He comes by his job in two ways,

both rightful. He is the son of a famous polar

explorer, that John W. Danenhower who was

Master of De Long's Jeannette, and he is a

submarine officer by profession. Properly he

contributes the chapter on the special equip-

ment of the Nautilus.

Quite as naturally, Dr. Sverdrup con-

tributes a chapter on the scientific program,

for he is not only our chief field scientist but

was that also with Captain Roald Amundsen on

the famous Maud expedition to the Arctic

and has spent seven years in polar work. So

might the rest of our staff write their own
contributions with propriety— except that

vi



Preface

the purpose of this volume, as stated, is not to

forecast our whole scientific program but

merely those parts of it that are determined by

our use of the submarine.

The respect which the public has for a ven-

ture as new and (to them) strange as ours

must rest on their knowledge of the men who
plan it and carry it out. My associate Lincoln

Ellsworth has a record in exploration which

commands respect, and he should have con-

tributed a section to this book— anyone but

he would have done so. I, therefore, turned to

my friend and former Arctic commander,

Vilhjalmur Stefansson, and asked him to write

a sketch of Ellsworth— whom he has known
in connection with their mutual polar inter-

ests since Ellsworth nearly joined that Ste-

fansson expedition which I did join in 19 13.

Stefansson has also written the sketch of the

Master of our submarine, the Nautilus, Sloan

Danenhower, for which writing he is par-

ticularly qualified as a student and admirer of

the De Long expedition on which our Mas-

ter's father was Master.

I, perhaps logically too, write about my
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preparation for Arctic and Antarctic work,

the motives which led me to devote to it most

of the last eighteen years, my career as an ex-

plorer, and the development of the submarine

plans.

Hubert Wilkins

New York

March 26, 1^1
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THE HISTORY OF
THE IDEA
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VILHJALMUR STEFANSSON





THE HISTORY OF
THE IDEA

A he Arctic has been crossed only twice

in the history of the world, once by airship and

once by airplane. The commander of the first

airplane, Sir Hubert Wilkins, and the second-

in-command of the first airship, Lincoln Ells-

worth, have now joined to attempt the first

crossing of the Arctic by submarine.

There was romance in flying above the polar

ice from Europe to America; there is more ro-



Under the North Pole

mance, or at least more strangeness, in swim-

ming that course beneath the ice. If the jour-

ney is successful the value to science will be

greater.

The time is short for study from a plane

when you are holding a course through the

air; you cannot learn much more oceanog-

raphy flying over an ocean that you learn bot-

any flying over a botanical garden. It is usually

inconvenient and dangerous to stop either an

airplane or an airship far from a base. Neither

Ellsworth nor Wilkins made any stop in 1926

or in 1928 as they crossed the Arctic by diri-

gible and plane.

But a submarine navigates the very medium
to be studied, the ocean. It can take soundings

every mile to yield us for the first time a con-

tour of the sea bottom; a calculation of speed

and leeway will help to show the ocean cur-

rents. If successful at all, you can make scores

if not hundreds of stops on the 3000 miles

from Spitsbergen by way of the North Pole

to Alaska. You dive beneath the floes like a

whale and like the whales that cross the Arctic

every summer you come up in the leads be-
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The History of the Idea

tween the floes to breathe and look around.

The staff will " go ashore " on the ice fields

and walk about for study. They can measure

the temperature gradients of the water as deep

into the sea as they like. They can take water

samples at similarly varying depths to learn

how the chemistry changes and how the tiny

animal and plant life varies. They can use nets

at many depths to capture swimming animals,

and both plants and animals that float with the

current.

You can even weigh the earth to great ad-

vantage on such a voyage, for it is agreed that

one of the most interesting methods of deter-

mining the specific gravity of our globe is first

to measure the gravity pull from a submarine

that goes around from east or west along the

equator and then to check the observation at

right angles from a submarine at one of the

poles. The South Pole is on land; therefore, a

right-angle submarine check is possible only

from the North Pole.

The idea that a transarctic journey could

and should be made through the water beneath

the polar ice has two kinds of history. First

5



Under the North Pole

there is the story of Wilkins himself and how
the plan developed in his mind.

Wilkins has said that the idea first came to

his notice during a camp-time discussion on a

journey we were making over the sea ice north

of Alaska. As a young engineer reared in the

subtropics of Australia and trained in Ade-

laide, he had learned flying three years before

and was thoroughly air-minded by the time

he joined the staff of an Arctic expedition

which had me for commander. On September

20, 19 1 3, he started his first journey afoot over

the drifting floes of the polar sea. There were

in that particular sledge party three men who
were used to ice travel— two Eskimos and

myself. The other three were inexperienced

youngsters, just old enough to have been

through college and brimming with ideas,

some of them strange-sounding for any uni-

versity of the day (but not necessarily wrong
because of that).

With young George Hubert Wilkins (25

years old) the great idea seemed to be that air,

earth and sea were specially designed as me-
dium and background for the airplane. He had

6



The History of the Idea

already found out from the books in our ship's

library and from talking with the experienced

members of the expedition that, if you take

the whole Arctic, storms are fewer and less

violent than in the temperate zone. Traveling

across a hilly country on an Arctic winter day

you discover that it is colder in the low places

and warmer on the hilltops, from which it is

correctly inferred that if you were flying iooo

or 2000 feet above the hills it would be still

warmer, so that at a half mile altitude you

would be likely to find it on the coldest days

anything from io° to 50 warmer than on

the ground. Arctic fogs are bad only *in the

four or six warmer months.

All this and many similar things had already

led Wilkins to believe that the Arctic is a good

place to fly in if you are over the land, and

good for flying also above the sea if only you

don't have to come down. But he had always

understood that if you did come down you
would inevitably wreck your plane in a chaos

into which the floes had been crushed by the

winds and the sea currents.

But now Wilkins discovered as he traveled

7



Under the North Pole

afoot across the ice that, while it was so rough

in places that even a dog relieved of his harness

found it bad going, yet there were other places

here and there in between as level as the pre-

pared field of an aerodrome and large enough

for planes to land with skis at any speed.

It was tiresome walking and it was hard

work pulling on the sledge ropes to help the

dogs; we had to cut roads with pick axes

through pressure ridges, and we were delayed

now and then by open water between the floes.

The result was inevitable— Wilkins spent

much of his time, whenever he had an audi-

ence, in telling that an airplane would go far-

ther in an hour than our sledges could in a

week, that it would find no handicap in the

pressure ridges or the open water, that it could

land on the flat stretches of ice for scientific

work or for repairs. In short, everything

would be simple and easy if we were only in

step with our time, realizing that this was a

flying age and using planes instead of sledges,

or sledges only to supplement the planes.

That was a natural argument for Wilkins,

the flyer, but it was equally natural for the rest

8



The History of the Idea

of us to contend that we were not yet (191 3)

in the flying age except spiritually, for the

planes were still unreliable and fragile, their

engines tricky. The time for flying would

come, no doubt, but with it the temptation to

skim rapidly over large areas and to return

home with little information beyond the jour-

nalistic announcement that you had been at

or over some spot or district. For journeys of

real scientific purpose, we contended, you had

to travel afoot or by some device that would

permit you to stop when you liked and make

all the biological, oceanographic and geodetic

studies that were required.

Wilkins says that it must have been about a

week after we started on the sledge journey

away from our ship the Karluk, or around Sep-

tember 27, that I first advanced in his hearing

the idea that the submersible boat was an in-

vention then further developed than the air-

plane and intrinsically better adapted for Arc-

tic work. Not only could the submarine stop

and stay when and where it wanted to, but

its very need for oxygen to recharge batteries

would incline it to pause frequently, giving

9



Under the North Pole

the scientific staff opportunities they needed

for detailed study. The cruising radius would

be so great that if a submarine expedition came

to some strategic place, as for instance the

North Pole, they could use their craft as a

floating laboratory, staying one or even sev-

eral weeks tied up in a lead to an ice floe like a

ship at a pier.

Submarines and planes were academic on

our expedition of 1913-18, for we had neither

and struggled ahead in the old-fashioned way
through five winters and summers, exploring

regions of the ocean that were previously un-

known, taking soundings to learn the depth

of the sea, discovering new islands and map-

ping them, and in general doing that routine

and sometimes thrilling exploratory work
which now occupies, or is to occupy, sixteen

octavo volumes that are being published by

the Government of Canada.

Wilkins stayed in the Arctic only three

of those five years, but long enough to get

thoroughly acclimated to the Far North and

to acquire an understanding of its conditions

which has led him to successes that have earned

10



The History of the Idea

for him a knighthood from the British King

and gold medals from most of those learned

societies in the world which concern them-

selves with geographic study.

The chief work of these distinguished ex-

peditions has been done by air. Wilkins and

his colleague Eielson were the first flyers to

land a plane on deep sea ice far from shore and

to take off again safely (the previous landing

of Amundsen and Ellsworth had been in

water) . They were the first and to date are

the only explorers to abandon an airplane on

any ocean far from land and to make their

way ashore unaided. For they left their Stinson

biplane nearly 100 miles from the north coast

of Alaska (on April 3, 1927) and walked

ashore in thirteen days (after spending four

days on a drifting floe, constructing sledges,

etc. ) . They were the first to take a sounding

from an airplane landed on the ice, which they

did more than 500 miles northwest from the

north tip of Alaska, securing the greatest

depth ever taken in the polar sea, over 5000

meters (about 16,000 feet, or three miles).

They were the first and to date they are the
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Under the North Pole

only men to fly an airplane across the Arctic,

which they did in a Lockheed Vega (1928)

from Point Barrow to Spitsbergen. It is not

easy to study that flight and then disagree with

Roald Amundsen, himself a famous flier, who

said: "No [airplane] flight has been made

anywhere, at any time, which could be com-

pared with it." He had in mind, no doubt, the

success in difficult navigation, the square miles

of unknown discovered, and the distance from

take-off to goal, for in that combination the

flight still (1931) remains unequalled.

Wilkins and Eielson then went to the Ant-

arctic on what was Wilkins' third southern

expedition, for he had been second-in-com-

mand of the British Imperial Antarctic Ex-

pedition, 1920-21, and naturalist on Shackle-

ton's last expedition, 1921-22. This time they

were first to fly in the Antarctic (November

16, 1928) and the first to make geographic

discoveries in the south polar regions from the

air (December 20, 1928)— a journey which

compelled notable changes in the maps of Ant-

arctica, as, for instance, by converting into

a group of islands what had previously been

12
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on the map a substantial corner of the Antarc-

tic continent.

That season Wilkins and Eielson continued

their Antarctic work after the initial flight.

The next year Wilkins returned to the Ant-

arctic and flew with Parker D. Cramer and

with A. H. Cheesman, for Eielson had gone

to Alaska on a venture of his own.

But the steady accumulation of aeronauti-

cal success does not seem to have interfered

either in the Arctic or Antarctic with the

equally steady growth of a plan in the mind of

Wilkins eventually to use the submarine for

methodical and leisurely polar exploration. He
made his first announcement to that effect in

June, 1928.

But the first of all public announcements

that a submarine was being considered seri-

ously for Arctic work seems to have been the

one by Admiral Peary, the discoverer of the

North Pole, when he said in an address before

the National Geographic Society at Wash-
ington, January 10, 19 19: "Coming Polar

explorers ... are quite likely to use me-
chanical means. . . . According to my own

13
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personal impressions— aerial flights; accord-

ing to Stefansson, he would like to try his

chances with a submarine; but whether it be

aeroplane or submarine, it will mean the end

of the old-time method with the dog and the

sledge.

But I had definitely retired from all forms

of field exploration and so the plans for work

by submarine did not go with me beyond ad-

vocacy in speech and writing. The writing

angle, however, is pertinent, for it shows how
an idea may appear absurd at first to those who
are nevertheless easily converted when the rea-

soning behind the idea has been shown to

them.

In 1922 I found myself broke one day in

Washington. So I went to Gilbert Grosvenor,

then, as now, Editor of the National Geo-

graphic Magazine and also President of the

National Geographic Society. I told him about

my financial difficulties and offered him at

$1000 for publication in his journal a plan for

1 National Geographic Magazine, April, 1920. See also

Foreword by Gilbert Grosvenor to the friendly arctic

(p. xviii), by Vilhjalmur Stefansson, New York, 1921.

14



The History of the Idea

transarctic commerce both by air above the

ice and by submarine under the ice. Within

the half hour he was sold on both ideas; but

when he received the draft of the article and

consulted various Navy men, he weakened on

the submarine part and finally cut it out en-

tirely— without, however, cutting the check

to correspond.
2

The next tussle over publishing a scheme

for submarine exploration of the Arctic, and

for the development of an eventual transarc-

tic submarine commerce, was in the autumn

of 1922 with Alfred Harcourt, President of

Harcourt, Brace and Company, book publish-

ers. The manuscript of a volume which he

eventually printed (in 1922) under the title

of the northward course of empire con-

tained a fairly balanced account of transpolar

commerce by aircraft above and by submarine

under the ice. Before going to press, however,

Mr. Harcourt, after much thinking and con-

sulting, decided that if the book played up the

2 The article, cut as described, was published as " The
Arctic as an Air Route of the Future," National Geo-
graphic Magazine, August, 1922.

is
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idea of submarine polar travel the reviewers

were likely to fasten upon that part as ridicu-

lous and to dismiss the whole work as ridicu-

lous in consequence. Although a convert him-

self, he desired for business reasons that I

should cut out all references to the submarine,

but we compromised on deleting a good deal

of the description and then hiding the under-

sea material in a chapter that was called
M
Transpolar Commerce by Air." There are

about 3500 words— from p. 189 to p. 199 of

the New York edition— devoted to the under-

ice use of submersible ships.

All this happened in 1922. In 1927 came a

third defeat. The famous German publisher,

F. A. Brockhaus, of Leipzig, had decided to

get out a German edition of the northward
course of empire and the book had to be

largely rewritten, for a good many of the

things set down as prophecy in 1922 looked

absurd as prophecy now— since they had be-

come everyday facts. The new draft went for-

ward to the Leipzig publisher hopefully with

a long account of submarines and their use in

the Arctic. But again the same thing happened,

16
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The History of the Idea

and again for business reasons. Brockhaus, like

Harcourt, was himself more or less convinced

by the argument of the book, but was advised

by submarine authorities and others in Ger-

many that a work which seriously considered

navigation beneath polar ice for commercial

or exploratory purposes would be dismissed by

the German reader as ridiculous, even if the

rest of the volume were sober and sensible

enough.

So the German edition of the northward
course of empire finally appeared with the

submarine material even more reduced in bulk

and more carefully hidden than in the Ameri-

can and English editions. (See pp. 1 81-189,

NEULAND IM NORDEN, Leipzig, 1 92 8.)

However, there were victories as well as de-

feats in the propaganda for the under-ice use

of submarines. When the Balfour Commission

of 1921-22 arrived in Washington for a dis-

cussion of the limitation of naval armament,

they brought as submarine expert Commander

J. G. Bower, of the British Navy. Sir Robert

Borden, the wartime Premier of Canada, had

become interested in the possible use of sub-

17



Under the North Pole

marines to aid Canadian commerce in such

places as Hudson Bay and so he arranged for

me to meet Balfour and several of his naval ex-

perts, among them Bower.

It turned out that Bower had been in a sub-

marine under ice during the War and was an

enthusiast about that kind of use in such places

as the Gulf of Finland, but he had supposed

undersea craft to be useless for polar work be-

cause he had been misinformed about the

thickness and other characteristics of the float-

ing Arctic pack. It was news to him, for in-

stance, that there are no icebergs anywhere

near the course that runs from the open sum-

mer waters north of Spitsbergen to those open

stretches north of Bering Straits where you

finish the 3000-mile crossing of the polar sea.

Bower was, therefore, not so much a con-

vert as a colleague; and on my next trip to

Great Britain we laid joint siege to the Admi-
ralty. That was in 1923. Before I got there

Bower had discussed the under-ice plans with

his colleagues and had found no difficulty in

getting (or at least learning where he could

get) from among submarine officers and men

18



The History of the Idea

a far larger number of volunteers than he

needed for the transarctic voyage.

It happened that the particular reason for

my going to London that summer was to urge

upon the British Government the value of

certain islands in the Arctic sea as potential

air bases, the argument being that since these

were not at that time effectively claimed or

occupied by any nationality (in particular the

Russians) , it would be wise for England to

settle them at once quietly with small colonies

that would be self-supporting through hunting

or reindeer ranching. The view at that time

supported by the most eminent polar explorers,

such as Amundsen, was that the conditions of

the Arctic would never permit commercial

aviation on a large scale with regular schedules.

My argument to the British was that the people

who held this view were playing directly into

the hands of any government thinking other-

wise. For a nation which occupied the north-

ern islands while regular flying was still thought

to be a chimera, would be looked upon as

foolish and perhaps laughed at. The very ridi-

cule of other nations would prevent them from

19



Under the North Pole

later advancing territorial claims, when the

rest of the world discovered that conditions for

flying in the Arctic were really good.

It proved to be easy to convert to this view

the Minister for Air, Sir Samuel Hoare, and

his chief assistant, Vice Air Marshal Sir Sefton

Brancker. It proved just as easy to convert the

First Lord of the Admiralty, Colonel L. S.

Amery, and this gave an opening for the sub-

marine idea. Amery and Hoare had both asked

how heavy freight could be delivered to cer-

tain of the north polar islands. The reply was

that while a submarine is not as good a cargo

carrier as a tramp steamer it is a whole lot

better than an airplane or airship and could be

used as transport during any season when an

ordinary surface vessel might be prevented

through ice from reaching a given island that

was being provisioned as a northern air base.

The etiquette of naval services is rigid

throughout the world and not least so in Brit-

ain. It was well enough for me, a civilian, to

discuss with the First Lord of the Admiralty

anything that interested him, but a Com-
mander in the regular service, being the First

20
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Lord's subordinate, had to reduce his plan to

writing and pass it on through the ranks of

Admirals and whatever officers there were that

intervened.

But this particular First Lord has a Roose-

veltian temper and habit of cutting red tape.

So when Bower told me he felt sure his appli-

cation would be pigeonholed long before it

reached the highest ranks, I got the assurance

from Amery that if this happened he would

ask that the document be allowed to come all

the way to his office.

However, this came to nothing; for Bald-

win, the Premier, had the idea just then of

going to the country on the tariff issue. There

resulted that defeat which turned the Con-

servatives out of power and with them Amery.

There were many other details, among them

that the policy which the Secretary of State

for Air and the First Lord of the Admiralty of

the outgoing Conservative Government had

favored with regard to Arctic islands as air

bases was reversed by the incoming Labour

Party, and the submarine idea shelved. An-
other detail was that Bower resigned from the
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submarine service, hopeless of the chance for

doing a great thing in which he believed.

We come now to a modern episode which

reminds of the spacious days of world explora-

tion. Columbus, an Italian, failed to get sup-

port for his ideas at home but secured it finally

from Spain and gave her the credit for dis-

covering a New World. Cabot, an Italian, had

no success in Italy but was eventually sup-

ported by Bristol merchants and by an English

King, giving the British the inception of a

legal claim to North America. Hudson, an

Englishman, went to Holland for his backing

and so New York got started as a Dutch col-

ony. These are happenings of four hundred

and three hundred years ago.

In our own time Wilkins, British through

his Australian birth, has failed in England as

Bower had failed, to secure the backing of the

Admiralty, but has succeeded with the United

States Navy, which has given him a submarine

to attempt what is as new and little understood

by the multitude now as were then the projects

of Columbus, Cabot, or Hudson.

There is, in fact, only one parallel to the
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newness of the Wilkins enterprise in the his-

tory of travel. That parallel comes from the

days before Columbus and from the Royal

House of Portugal. The learned world from

400 B.C. to 1400 a.d. had been agreed that no

man or other living thing would ever cross

the Burning Zone (which we now call the

tropics), but the Portuguese crossed the

tropics, inspired by the genius of Prince Henry.

The learned world favored the subsequent

plans of Columbus and Magellan as much as

they opposed Henry's, which makes it true that

not since Henry's time has any journey been

attempted which so large a proportion of man-

kind thinks impossible, as traveling by sub-

marine from the Atlantic beneath the ice of

the polar sea to emerge on the northern fringe

of the Pacific. If Wilkins succeeds in it, or if

those who follow him succeed, he will rank

with Henry as a doer of the impossible.

It has been contended by gratifyingly few

that Americans should not finance a British

enterprise through supporting Wilkins. For

one thing, the venture cannot remain British

after being rejected by the British. The Co-
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lumbian expedition was no longer Italian when

once taken up by the Spaniards; Cabot's voy-

ages have never been thought of as Italian, nor

Hudson's to New York as British. True

enough, Italy and Britain have claimed and

received glory for the genius of these three, but

the legal benefits went to the sponsoring gov-

ernments.

Australia and the rest of the British still have

their native-son right to the credit for the

Wilkins plans, but the legal benefits will go to

the United States— or, rather, would have

gone there if these were not the days of grow-

ing internationalism and world unity. The ex-

pedition will in fact be international, although

led by a British subject and financed and

manned chiefly from the United States. For it

will be financed and manned in part from other

countries, in part even from Britain, and as a

whole it stands an expression of that modern

tendency in which the scientists outdistance

the politicians, the spirit of international co-

operation.
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Wilkins himself continues in the present

volume the history of how his plans developed

and finally crystallized into the Wilkins-

Ellsworth Submarine Expedition.

We turn, then, to the second and more in-

teresting genealogy of the idea that the north

polar region may be conveniently and advan-

tageously traversed by submarine.

The public, so far as it has broken into print,

seems to have had two chief opinions concern-

ing the age and respectability of a plan for

crossing the polar sea beneath the ice. Some

think it has just been invented by Wilkins,

Simon Lake, or myself, and this set of views is

subdivided into two classes— that we are re-

markable scientific pioneers or that we are

hairbrained idiots. A second group is definite

in the opinion that the idea of submarine polar

navigation started with a novelist of high

reputation, the Frenchman Jules Verne, who
published in 1869 an adventure tale named

TWENTY THOUSAND LEAGUES UNDER THE SEA.

Wilkins, Lake, and I claim no absolute first
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place, and it is hard to believe that a scheme

for reaching the Pole by submarine comes from

Jules Verne. But the truth is even harder to

believe, for the plan seems really to have origi-

nated with a clergyman, from whom the novel-

ist borrowed it.

What makes the truth a greater strain on

our faith is that the author of the plan was

no clergyman of the age of machinery, for he

was born 122 years before the English Watt

of the steam engine, 151 years before the

American Fulton of the steamboat, 204 years

before a steamship first crossed the Atlantic.

The answer is that the Rev. John Wilkins

was far from being an ordinary clergyman or

an ordinary man of any kind. This will appear

from a sketch of his life.

Too improbable for use if this were a book

of fiction, is the fact that the first man to ad-

vise the use of submarines in polar exploration

was an ancestor of the first man attempting

to follow that advice. For he who is known in

the history of British science as Bishop Wilkins

of Chester is an ancestor of Captain Wilkins.

Does it increase or decrease the strangeness to
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add that Captain Wilkins had his plans for sub-

marine exploration fairly well developed be-

fore he learned that he had such an ancestor

as the Bishop or that the Bishop had advocated

the use of submarines?

John Wilkins (i 614-1672) was seventeen

when he received from Magdalen College, Ox-

ford, the degree of Bachelor of Arts. He was

a Master of Arts at twenty and a vicar at

Fawslay when he was twenty-three. Like an-

other great genius of his day, Francis Bacon,

he seems to have been a deal of a politician, for

he stepped from this obscure parish to chap-

laincy to various lords and princes, moving

constantly higher.

Political talent among the clergy was, how-

ever, neither rare nor remarkable in a land

where a cardinal named Wolsey had been the

power behind the throne. So we look elsewhere

for signs of the Wilkins genius, and find the

earliest through a book published when he was

twenty-four, called

THE DISCOVERY OF A NEW WORLD: OR, A

DISCOURSE TENDING TO PROVE, THAT 'TIS

PROBABLE THERE MAY BE ANOTHER
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HABITABLE WORLD IN THE MOON. WITH
A DISCOURSE OF THE POSSIBILITY OF A

PASSAGE THITHER.

Since that day we have transferred our

speculation about other worlds than ours from

the moon to Venus and Mars. Still there was

incorporated in 1930 The American Inter-

planetary Society " for the purpose of interest-

ing the American public in the possibilities of

making trips to the moon and the planets of

our solar system." This society includes among

its members many distinguished American and

European scientists.

A purpose of ours, several paragraphs here-

after, is to show how little pristine originality

there was in the Jules Verne story of the

Nautilus voyage beneath the ice across the

polar sea, but we can incidentally deprive him

now of other credit. Verne's book from the
EARTH TO THE MOON ( I 865 ) Was issued 227

years after Wilkins published the idea that the

moon could be reached and a scheme for reach-

ing it.

Most people consider visionary whatever

still lies wholly in the future, and we fail there

-
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fore to ground securely the reputation of any

man on a project that has not yet been worked

out. Accordingly, we turn from the moon and

remind ourselves that in 1640 no one had yet

argued seriously and conspicuously in English

that from the standpoint of our solar system

the earth is one of the planets, the sun motion-

less, and the heavens revolving in our sight

merely through an illusion derived from the

rotation of the earth.

At that state of thinking John Wilkins, aged

26, published his second book, A discourse

CONCERNING A NEW PLANET. TENDING TO

PROVE THAT ('TIS PROBABLE) OUR EARTH IS

one of the planets. It appears to us, as we
read it now, a careful and soundly reasoned

work, a happy blending of science with com-

mon sense. It appeared far otherwise in that

day, which we prove unnecessarily by copying

(p. 30) the title page of one of the many re-

plies, refutations, and denunciations that were

hurled at the youthful clergyman:
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New PLANET no PLANET:
or,

The EARTH no wandring STAR;
Except in the wandring heads of

Galileans.

Here

Out of the Principles of Divinity, Philosophy,

Astronomy, Reason, and Sense, the Earth's im-

mobility is asserted; the true sense of Scripture

in this point, cleared; the Fathers and Philoso-

phers vindicated; divers Theologicall and Philo-

sophicall points handled,

And
Copernicus his Opinion, as erroneous, ridiculous,

and impious, fully refuted.

By Alexander Rosse

In answer to a Discourse, that the Earth may
be a Planet.

L a c t a n t. de falsa Sapientia lib. 3 cap. 24.

Quid dicam de iis nescio, qui cum semel aberra-

verint, constanter in stultitia perseverant, &
vanis vana defendunt, nisi quod eos interdum

puto, aut joci causa philosophari, aut prudentes

& scios mendacia defendenda suscipere, quasi ut

ingenia sua in malis rebus exerceant vel ostent-

ent.

London

Printed by J. Young, and are to be sold by

Mercy Meighen and Gabriel Bedell next to the

middle-Temple-gate. 1646.
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On the second page of the book's text we
find sarcasm that was biting when addressed,

as it was, to an audience more than 99% of

which (at least up to the appearance of the

Wilkins book) had been of the same opinion

as Rosse and had never conceived that the sun's

motion and the earth's stillness could be reason-

ably doubted. Here Rosse says in part that

Wilkins

tf
goeth about to perswade us, in a booke which he

hath set out, come lately to my hands; that the

world, ever since Adam, hath been in a dreame, in

thinking that the heavens move, and the earth

rests: He tells us another tale, to wit, that it is the

earth that moVeth, and the heavens stand still. . . .

"
. . .1 am advised not to surfer by silence my

reputation to be wounded, the truth prejudiced,

and the Scriptures abused, with his idle glosses.

Therefore here I present to thee the weaknesse and

vanities of this mans conceits . .
."

The learned and in his day popular cham-

pion then goes on to demolish Wilkins (and

Copernicus) with such common-sense argu-

ments as these:
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P. 83 (regarding Wilkins' statements about

the swiftness of the earth's course) :

" These (I say) are the phansies of a crasie braine in

a dream: you are the onely darling and favourite

of Nature, who both knowes the Earth's motion,

and how much it can runne in a minute. It seems

this incredible swiftnesse of the earth hath made

your head giddy, that you know not what you

write: and how can it be otherwise? for if you be

carried 240. miles in an houre, and your pen whilst

it is forming almost every letter foure miles in a

minute, your braines flie as fast as the bullet out

of the cannon: If this be true, I doe not think that

either you know what you write, or where you are,

nay you could not write at all; nor were it possible

for you to live, or for your lungs and heart to

move, or draw breath . .
."

On p. 87, as frequently before and after,

Rosse is in doubt as to whether John Wilkins is

more foolish or sacrilegious:

"You . . . tell us, Of spots about the sun,

thought to be clouds or evaporations from his body:

If your eagle eyes can see spots about the sun, then

the heavens are not pure in your sight; but who
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hath spotted them which God hath made cleare and

pure without spot or wrinkle? are not the spots in

your glasse, or in your eye rather?"

On p. 93 he argues that ships could sail

only in one direction if the earth were in mo-

tion and there would be countless other

troubles:

"... surely if the aire did move with that vio-

lence from East to West [the same as the speed of

the earth's rotation] ... we should never have

any ships come from the West Eastward. ... If

we should have occasion to saile to New England,

wee should be there quickly, but no hopes ever to

returne thence; how should we be able to walke

or sit on horsebacke, travelling against the motion

of the aire . . . much lesse could birds in their

flight resist such a force."

Clinching his arguments, the scholarly Rosse

reminds us (p. 99) that he has already

" said that the Sun in the world is as the heart in

mans body, but the motion of the heart ceasing,

none of the members stirre; so neither would there

be motion in the world if the Sun stood still. . . .

And were it not an absurd thing to think that the
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arteries move, but the heart standeth still? So no

lesse absurd is it to say, that the Earth moveth,

but the Sunne standeth still."

But the " weakness and vanity " of the con-

ceit that " 'tis probable the earth is one of the

planets," if at first easy to expose, did not prove

easy to keep exposed. John Wilkins lived to see

the time when the majority of the learned men
of his own tongue, as well as the majority of

the philosophers (scientists) of Christendom,

were convinced that the earth is a planet, and

have so remained for 300 years.

We are now prepared to find it logical in

the study of our clergyman that by 1645,

and probably several years before, he was a

member of what Boyle (after whom we name

the famous Boyle's Law of chemistry) has

called " The Invisible College." This was an

informal discussion group which met to talk

about heretical things and the newest doc-

trines of what they named philosophy though

it was rapidly assuming the tinge of modern

science.

Just as logical as his association with Boyle
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and with the dawn of British chemistry, was

the promotion of Wilkins in 1648 to become

Warden of Wadham College, Oxford, where

he became a Doctor of Divinity in 1649. The

theological and scholastic promotion may have

been a reward of merit in the field of learning,

but it may have been due to those qualities of

the man and politician which enabled him to

marry the sister of Oliver Cromwell and to re-

main nevertheless so even-tempered, fair-

minded and liberal in his conduct that he was

almost as popular with the Royalists after the

Restoration as he had been with the Crom-
wellites.

Just possibly the Reverend John did not take

his theology very seriously, or at least the in-

tricate hairsplitting of doctrine, and favored

every side in the Church politics of his kalei-

doscopic time because he was unable to dis-

cover a monopoly of truth or a degree of im-

portance in either of the chief or any of the

lesser factions.

There is no scientific organization in the

world to-day that carries more weight than

the Royal Society of London. The Dictionary
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of National Biography says that Wilkins " de-

serves more than any other man to be esteemed

the founder of the Royal Society."

The eventual Royal Society grew out of the

discussion club in London, which was more or

less transferred to Oxford when Wilkins be-

came Warden of Wadham College. Then there

were for awhile the two groups, one at London

and the other at Oxford, which united finally.

At the meeting where the union was arranged

and the organization made formal, he was

Chairman. It was then merely a society
M
in-

quisitive into natural philosophy— and par-

ticularly of what hath been called the New
Philosophy or Experimental Philosophy."

What made the society royal was that the

King desired to become a member. Then Wil-

kins became secretary— the first secretary of

The Royal Society of London for Improving

Natural Knowledge, the ancestor of that long

line of distinguished men who through their

position have been at least the titular heads of

English science from that time (1661) down
to ours, when the holder of the post is Sir

James Jeans, both a leader in astrophysics and
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the author of best-selling works in the popu-

larization of science.

Now at length we come in our discussion of

John Wilkins to his forecast of the use of sub-

marines in polar exploration, and begin by

speculating whether it is discouraging or

merely interesting for the student of the his-

tory of thought to discover in 193 1 that an

idea formulated in 1648 by the founder and

first secretary of the Royal Society is being

commented on throughout the English-speak-

ing world either as new or as derived from the

brain of a French novelist.

For it was in 1648 that Wilkins published

his MATHEMATICAL MAGICK: OR THE WON-
DERS THAT MAY BE PERFORMED BY MECHANI-
CAL geometry. Chapter V of Book II in that

volume is
M Concerning the Possibility of

Framing an Ark for Submarine Navigations.

The Difficulties and Conveniences of Such a

Contrivance."

However, there is at least an explanation,

if not an excuse for the current impression

that to use submarines for polar work is a new
idea. The history of the growing intellect of
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man is little studied. Our schools are more con-

cerned with wars and political strategy than

with the epochs in the development of that

quality which chiefly distinguishes man from

animals, the scientific method and the scien-

tific spirit. You may revere knowledge and

the sure reasoning from effects to causes, you

may even conclude that John Wilkins was a

genius of the first order, and nevertheless be

startled and almost stunned by his simple an-

nouncement 283 years ago that among the

" Many Advantages and Conveniences " of a

submarine five seem obvious to him:

" 1. 'Tis Private; a Man may thus go to any Coast

of the World invisibly, without being discovered

or prevented in his Journey.
et

2. 'Tis Safe; from the Uncertainty of Tides, and

the Violence of Tempests, which do never move

the Sea above Five or Six Paces deep. From Pirates

and Robbers which do so infest other Voyages:

From Ice and great Frosts, %vhich do so much en-

danger the Passages towards the Poles.

"3. It may be of very great Advantage against a

Navy of Enemies, who by this means may be un-

dermined in the Water, and blown up.
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" 4. It may be of special use for the Relief of any

Place that is Besieged by Water, to convey unto

them Invisible Supplies; and so likewise for the

Surprizal of any Place that is accessible by Water.

"5. It may be of unspeakable Benefit for Subma-

rine Experiments and Discoveries. (Italics ours.)

The scientists yield to no group in the fer-

vor of their conviction that there is nothing

new under the sun. Apparently the greatest

discoverers know this best, for they usually

acknowledge, if they do not emphasize, the

value to them of what their predecessors have

done. To this John Wilkins is no exception and

he frankly bases his chapter on " An Ark for

Submarine Navigations " upon certain ideas

thrown out by the French mathematician

Marin Mersenne and on the fact that in 1620

Cornelius van Drebel, a Dutchman in the

service of the English King, navigated a sub-

marine back and forth ten or fifteen feet be-

low the surface of the Thames River for sev-

eral hours. The motive power in that case was

oars and the experiment was in a placid stream

running through a town; but the young
clergyman genius foresaw through that small
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beginning the crossing of turbulent oceans in

a manner to avoid their tribulations, and

navigation as ready beneath the thickest polar

ice as beneath the scum of a city-polluted

river.

Thus far the clergyman of science, who
spoke dispassionately about submarines volun-

tarily diving under the polar ice while his con-

temporary John Milton was declaiming about

angels thrust against their will down into the

nethermost Pit.

There are even now and even in the Navy
men who would disagree with John Wilkins,

the scientist who eventually became Bishop of

Chester, for they insist that a journey by sub-

marine across the polar sea is dangerous to the

limit of the foolhardy. But were the Bishop on

earth to-day, reincarnated as the president of

an insurance company, he would probably be

less reluctant to issue a life policy to Hubert

Wilkins now than on some of his airplane

flights in the past (which John Wilkins also

foresaw in 1648 and discusses in that same

book: MATHEMATICAL MAGICK) .

There are, however, many of consequence
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who agree with Bishop Wilkins regarding the

" convenience " and value of submarines in

polar discovery— if they don't need to be

quite so far-sighted about it. Hence the joint

sponsoring of Captain Wilkins' expedition of

193 1 by the American Geographical Society,

Carnegie Institution of Washington, Cleve-

land Museum of Natural History, Det Geofy-

siske Institut of Norway, and the Woods Hole

Oceanographic Institution.

Lincoln Ellsworth became partner with

Captain Wilkins in the submarine expedition

after flying a plane to within two degrees of

the North Pole in 1925 and a dirigible across

the Arctic in 1926.

Harald Ulrik Sverdrup joined the subma-

rine expedition after spending six years in the

Arctic as chief of Scientific Staff with Roald

Amundsen on the Maud expedition.

Sloan Danenhower joined after a career in

the submarine service of the United States

Navy and a childhood under the influence of

his father, the distinguished explorer Captain

John W. Danenhower, who had lost a surface

ship, the Jeannette, in the Arctic pack and
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barely escaped with his life. Similarly with

many others in the Nautilus crew.

Those who believe in the adaptability of

submersibles to polar work to-day have no

need for the constructive imagination of the

founder of the Royal Society. They do so on

the basis of a study of known submarine per-

formance and known Arctic conditions.

But in saying that Wilkins is taking only a

justifiable risk by submarine, we do not dis-

pute that it is a greater risk than when he and

Eielson traveled by air from Alaska across the

north polar basin to Spitsbergen. For they

could have made a safe landing almost any-

where in case of engine trouble, with a good

chance of repairs to fly again and an excellent

chance to walk home safely if repairs were

impossible.

But we believe they faced greater risks than

now on the first air journey of the Antarctic.

That was possibly the most dangerous flight

ever made, for coming down from it short of

1 200 miles and the home base meant certain

death whether the landing itself was safe or

not. And there could scarcely have been a safe
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landing on a snow surface for a plane which

(as Sir Hubert Wilkins explains in his own
section of this book) had not been able to rise

from the home base except on wheels.

The peril of the submarine voyage will ap-

pear to a careful judge intermediate between

that of the first airplane crossing of the Arctic

and the first airplane exploration of the Ant-

arctic.

To me, however, the danger of the journey-

beneath the ice comes home more directly than

the flying risks. The flying plans were Wilkins'

own, though I was glad and proud to be asso-

ciated with their development. But he says he

got the submarine idea from me and that

makes me personally responsible for his risks

in a way I have never been before. This is the

chief reason why I feel impelled to explain

the chief difference between the current Wil-

kins-Ellsworth program and my original plans,

as outlined, for instance, in the northward
course of empire or in the project I discussed

in 1923 with the First Lord of the British

Admiralty.

So far as I grasp the conditions, the under
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side of the floating northern ice is not simply

rough but in many places rougher than the

stumpage of a forest that has just been lum-

bered over. To be more descriptive, it is like

the broken glass on top of an English stone

wall, if you think of the wall as somehow

floating upside down, the fragments of it miles

in area.

I had never thought to advocate a subma-

rine journey until there should be developed a

vessel which could navigate so deep as to clear

all or at least most of the possible ice projec-

tions. At minimum, the depth must be such, I

felt, that the risk of colliding with the longest

spines of down-thrust ice would be no greater

than the risk of striking a hidden reef when
you navigate an uncharted tropical sea. The

central thing, then, in the plans as I saw them

was to consider first the depth of the ice and

then whether you could find a submarine with

the needed pressure resistance for diving and

traveling clear of most of it.

As to depth of the ice, I have never seen the

pack aground in much more than 20 fathoms,

or say 125 feet. But the hard and fast ground-
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ing of shore ice does not take place at the point

where the first snag scratches bottom when the

floes are drifting towards shore. Those first

projections will be broken off and many more

after them, so that the ice is not stopped to

form a pressure ridge grounded in the sea bot-

tom until every projection has been crushed

away and flattened.

I have seen a snag of ice sticking 70 feet

above water level over the deep ocean far from

land. Assume there was one seventh visible and

you would have had that fragment penetrat-

ing more than 400 feet down. But Dr. Nansen

was of opinion that the specific gravity of

some of the sea ice would justify the assump-

tion that eight-ninths, or more than 500 feet,

could be under the surface.

But that reasoning applies only if we let the

gravity of the piece itself determine our con-

clusion. It is always possible, however, that a

downward snag may be held in a matrix by a

floe square miles in area and thrust down as if

it were a dagger in a hand, or rather perhaps

like a nail in a floating board. The depth could

then be even greater.
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But it is not likely that there are many snags

in the whole polar sea that go down more than

250 feet. My conclusion was that if you navi-

gated at 200 feet you would collide with few

of these and the collisions would not be more

serious than the hourly or minutely shocks of a

whaler steaming through what we call sailing

ice. The snags would be so few, too, that there

would be no occasion to back up. You would

just slide by them as a surface steamer does

when it collides with scattered floes.

Now there have been constructed subma-

rines which can navigate at a 300-foot level,

and it is an even bet that you would cross from

Spitsbergen to Alaska by way of the North

Pole without striking even one snag.

But Wilkins is following no such plan as

this. He has adopted instead the Simon Lake

method of keeping the submarine in touch

with the ice above and sort of sliding along

on its under surface. This would be the per-

fect method if the ice were smooth. It can

work with rough ice, that we must realize, for

the unconcern with which a tank in the movies

scrambles over ditch and boulder is nothing
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compared with the ease of a submarine in do-

ing the same sort of thing. The point is, of

course, that a tank weighs a ton for every

pound the submarine weighs— you trim the

submarine so that it will barely sink or barely

float, calling these states negative and positive

buoyancy.

Lake tells that with negative buoyancy

when sunk and advancing in touch with sea

or river bottom he has slid over boulders larger

than a piano without the crew even knowing

it. With a positive buoyancy and sliding along

the underside of rough ice, he would simi-

larly pass under humps of piano size without

perceptible jar to the ship or inmates.

So far so good. There is no doubt that the

Lake submarines with positive buoyancy could

slide along the underside of an ice field, even

if the humps were bungalow size. But some of

them will more resemble inverted skyscrapers,

a few even connected by the equivalent of the

bridge that joins the Wanamaker stores high

above the street. Mostly, as we have said, the

dangerous ice will be like the glass of broken

bottles set in a mortar above. The pieces will
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not even be sticking straight down but at

all sorts of angles, so that the submarine may
find itself in a blind alley among them and

have to back out. It may even find itself in a

maze.

Wilkins takes that bull by the horns and de-

liberately plans a journey where he will enter

one blind alley after another and always back

out.

When any ship in ice backs out the danger

points are the propellers. There are two on

every submarine now in existence, and there-

fore two on the craft which the Navy lent to

Wilkins. Being a pair, they project at either

side in such a way that they are likely to strike

whatever snag there may be.

No vessel, whether surface or submarine,

should have twin propellers if it deals with ice,

and no one knows that better than Wilkins.

He is not only of cool and deliberate tempera-

ment, able to judge what he has not tried; he

has actually tried a twin-screw surface ship

in ice, for he commanded one on our expedi-

tion in 19 14. He did great things with it, too,

or at least so we thought, for the success of
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the expedition at one time hung on the arrival

of this ship at a certain island. Wilkins brought

it through but only with a propeller shaft

broken.

When you back a ship out from an angle

in a sort of picket fence of ice snags, you are

likely to hit some that you just missed going

in. If you do in the Wilkins submarine and if

you only bend a propeller blade, you can navi-

gate with reduced speed till the next chance

for coming to the surface in open water. Then

you can trim your ship down by the bow until

its stern comes up like the tail of a duck that

is reaching down for feed in a pond. The blades

are easily removable and replaceable, for there

will be plenty of spares.

But if the propeller strikes, the shaft of it

may bend almost as readily as the blades, and

then there will be neither repairs nor chance

of straightening.

You can make headway after a fashion with

only one of your twin propellers working. But

this is still one of a pair, sticking out at a side,

not protected as a single one could be amid-

ships. It will therefore continue to be exposed
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to great danger from ice whether navigating

on the surface or below it.

There appears to be no disagreement from

Lake, Danenhower or Wilkins that if they

were designing a craft for submarine use they

would never equip it with twin screws. In-

stead they would have only one amidships and

would house it in a sort of tunnel so that it

would be practically inside of the ship. That is

not a very economical way of using power for

moving a vessel ahead, but what would they

care for economy? The speed they want is

only three or four miles per hour and the cruis-

ing range absolutely necessary is hardly beyond

2000 miles. There is, accordingly, a wide limit

for reduction from the present speed, and espe-

cially from the present range of 7000 miles.

Captain Wilkins has not the money to de-

sign and build a new submarine and so is work-

ing with what he can get, thinking that the

risk, although great, is not beyond the risks he

has so often taken both in war and peace. Nor

does he think that, considered more abstractly,

the risk is disproportionate to what science

stands to gain.
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Ten thousand years of the bloody history

of mankind have accustomed us to thinking

that armies and fleets are well lost if govern-

ments are sustained and social principles main-

tained. But science is the comparatively new-

born child of the short time which has passed

since Bishop Wilkins founded the Royal So-

ciety, and we are not all as yet reconciled to

proportionate sacrifice in the crusades of

peaceful knowledge.

But Captain Wilkins is reconciled to it. He
has shared in a war of guns where the lives of

millions were risked for the advancement of a

nation or a national group. He considers that

in the warfare of science against ignorance it

is at least equally justifiable to risk twenty or

thirty lives for an advance of knowledge that

may benefit every nation.

He would go further and say that if his sub-

marine wins a few preliminary skirmishes so

that his staff of scientists can penetrate a hun-

dred or a thousand miles within the ice, com-

ing up frequently to report findings to the

scientific world by radio, the gain may still be

adequate though a never-chronicled tragedy

end the journey farther on. j
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THE PLANS OF THE
EXPEDITION

No effort has been spared to meet the

predictable emergencies that may face our ex-

pedition. With the help of Lincoln Ellsworth

and others far too numerous to mention, we
shall be setting out on this novel adventure

well armed. My mind is at rest, for although

we go to parts unknown, we shall be meeting

conditions with which I am familiar.



Under the North Pole

Many, because of their unfamiliarity with

the Arctic, think of ours as an unreasonably

hazardous undertaking. But I hope to demon-

strate by returning from it that it is at least

as safe as the flying trips I have made with Ben

Eielson in and across the Arctic and in the

Antarctic.

It would hardly be fair to say that any great

amount of misinformation regarding the polar

regions has been spread deliberately, but let me
draw attention to the fact that much has been

left unsaid.

In these busy days when headlines impart

news and when sensational news only is head-

lined, the common events of an explorer's life

are lost to the public— with, perhaps, one or

two exceptions. The books explorers write

could hardly be thick enough to contain a de-

scription of the ordinary as well as the extraor-

dinary. Therefore, I find that there is abroad a

false impression as to the conditions to be met

on a submarine journey across the Arctic sea

during the summer months.

It is well known that even surface boats

have pushed through the scattered edge of the
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pack ice for thousands of miles and do so each

year. Didn't Captain Bob Bartlett maneuver

the Roosevelt, with Commander Peary, to

within five hundred miles of the North Pole

on the Greenland side? At tourist offices you

can get the information that in the Spitsbergen

quarter, where the Gulf Stream makes condi-

tions very different, pleasure steamers some-

times cruise within 400 miles of the Pole before

meeting sufficient ice to enable the passengers

to say that they have seen the real Arctic

pack.

Have you read in Nansen's striking narra-

tive farthest north that even several win-

ters of freezing do not produce in the Arctic

sea any ice that is more than fourteen feet

thick? Have you read Harald Sverdrup's ac-

count of his six years in the Arctic pack—
and, if so, do you remember that he said the

ice in the neighborhood of the vessel used to

be so honeycombed during the summer that a

submarine might have berthed anywhere in

a perfect one hundred per cent protected

harbor?

Nansen's Fram and Amundsen's Maud were
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helpless when drifting with the ice, pushed

around for months and years by the winds and

currents. Even so, much valuable information

was obtained. The submarine, a free agent, can

shape its course for the specific points likely to

give the most valuable material.

Do you remember from the north pole,

a great book about a great journey, that Peary

was delayed by open water and saw a seal in a

lead about 250 miles from the North Pole?

Have you read and seen Byrd's, Amundsen's,

and Nobile's descriptions and photographs of

the North Pole from the air? These refer to

three separate occasions and nevertheless all

show or mention cracks in the ice— leads of

open water? Do you recall how Amundsen
and Ellsworth in 1925 came down with their

flying boat into open water between the ice

floes only 140 miles from the North Pole?

And do you remember from Stefansson's

the friendly arctic his trip over the sea ice

and his description of how he was able to ob-

tain food for his men and dogs by hunting

seals in the leads, sometimes hundreds of miles

from land with the ocean miles deep?
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I was with Stefansson on that expedition

and learned from it the same things that he

learned about animal life in the polar sea and

about conditions of ice and open water. These

beliefs and observations I have frequently

stated in speech and print. Then, if you will

look into the reports of Eielson's later northern

flying and mine, you will see that I mention

cracks in the floating ice at intervals of not

more than twenty-five miles all the way across

the polar sea from Alaska to Europe.

This evidence seems to dispose of the theory

that the Arctic sea is covered with an un-

broken thick layer of ice. In fact, it would

seem from the consensus of opinion expressed

by polar explorers that there is, even in winter

and spring, about twenty per cent of the Arc-

tic sea area without ice covering— at least

after a wind has been blowing, and winds

strong enough to break the ice come fre-

quently. In winter these wind-made openings

close again by freezing in two or several days,

but in summer they remain open— till au-

tumn.

We shall be making our journey in summer
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and it should not be difficult to find openings

at suitable intervals, through which a sub-

marine can emerge from the deep, renew its

breathing air and battery charges, fix its posi-

tion by astronomical means, and carry on with

the scientific investigations.

In the popular mind there is still another

belief that should be easy to remove. I might

venture to say that the commonest question

asked in relation to the safety of submarines

in the Arctic is:
M How are you going to avoid

the icebergs? " The simple fact is that there

are no icebergs on the whole route from where

we first meet the Arctic pack north of Spits-

bergen to where we emerge from it north of

Alaska after having made the crossing by way
of the North Pole. Most of the northern hemi-

sphere icebergs are born on the east or west

coasts of Greenland and at once commence

their drift south into the Atlantic.

There might be on our route large pressure

ridges of ice, piled piece upon piece by the ac-

tion of the wind and the currents, but even

though ridges may have been seen to a height

of fifty or even eighty feet, it is hardly likely
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that the same proportion of that ice will be

below water as there would be in a free-riding

iceberg. The crushing of sea ice, generally, is

at the edges of the large floes and the high pres-

sure ridge is a very small proportion of the floe.

It will, therefore, project downward only as

far, in proportion, as the average thickness of

the whole floe.

Perhaps some slivers of the ice might pro-

ject downward, as Stefansson suggests, but I

can conceive of no possible way in which such

pieces would be a serious menace to our ves-

sel when submerged. In the first place, we
will be able to see them some fifty feet or

possibly farther ahead. We can stop in that

or a shorter distance. Besides, if we struck,

the hydraulic buffer at our prow would auto-

matically bring the vessel to a stop in a distance

of five feet without a great shock or heavy

impact.

If we meet with the condition Stefansson

describes, finding ourselves in a trap formed

by a strip of ice sticking down at an angle, we
should scarcely have any difficulty in extricat-

ing ourselves. Neither would we be likely to
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damage our propellers. They are placed low on

the boat and are 165 feet from her nose. No
ice sheet, forced down by another overriding

it, could be at such an angle that when the

fore part of the vessel came in contact with

it there could be any ice near our twin-screw

propellers. The only case where the propellers

might be damaged would be in a U-shaped

section of ice— a condition never seen so far

as I know, or at least never recorded.

On the surface, operating as does an ordi-

nary vessel, we might have difficulty with our

propellers striking loose ice cakes, but we
would then submerge, for the very reason for

using a submarine is to avoid the ice by keep-

ing beneath it.

I have given the safety of the propellers seri-

ous thought because so many have drawn my
attention to the possibility of damage, and,

in fact, I had an experience myself which

brought out the unsuitability of a twin-screw

surface boat for working through ice.

It was on Stefansson's 19 13-18 expedition,

during the time when most people thought he

and his two sledging companions, Storkerson
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and Andreasen, had lost their lives— as re-

lated in Stefansson's the friendly arctic. I

was in charge of a boat known as the Mary

Sachs, a small auxiliary schooner. We had been

nursing her through stiff pack for nearly

thirty hours. Not a wink of sleep nor a mo-

ment's rest can the skipper take under such

conditions. At last we had passed through the

thickest of it. Clear water lay ahead except

one long narrow band of ice, broken and with

many gaps. I thought that it was a good time

to leave the drafty crow's-nest and come

down to the galley for a cup of hot coffee and

a short respite from a strenuous job. There

seemed to be ample room for her to get

through. I directed the helmsman to steer for

an opening and went into the galley.

Soon after, I heard the scrunching sound of

ice against the bow and started for the deck.

The first officer was in charge. He had steered

for the opening, but the line of scattered ice

was quickly massing together. Before we
reached it, the straight way through that I had

seen became a crooked passage. The helm was

thrown hard over to make the turn, where-
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upon the vessel's stern swung dangerously

toward a bulky ice ridge.

This was observed in a moment, but before

I could signal to stop the engines, there was a

terrific bang and the vessel shuddered. One of

our twin engines raced to top speed and, thun-

dering along at high revolutions, transmitted

its vibrations throughout the ship. There was

only one thing that would make that engine

race, the load had been removed from the pro-

pelling shaft. Not only a blade but a whole

propeller must be gone.

We were through the band of ice by that

time and full stop was rung down to the en-

gines. Then we backed up slowly to the ice

in order that I might get out on the floe, look

down through the water and examine the pro-

peller. That can be done in the Arctic, where

the water is usually clear.

The propeller and the end of the propeller

shaft with it had snapped clean off at the hub.

There was no remedy except a complete new
shaft, and to install it would mean beaching

the ship. That meant complications. I had on

board what might be called a shanghaied crew.
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With one or two exceptions, they had refused

to man the vessel when we were scheduled to

leave port.

That was primarily because nearly every-

body in the Arctic, and all of the Sachs crew,

including myself, believed Stefansson and his

two companions dead. But I had orders from

him, which I considered binding whether he

were dead or alive, to take a ship to a certain

region where they had planned trying to con-

nect with it.

The crew considered the rescue of dead men
absurd and had no desire to risk their lives and

the ship in a pointless adventure. It had been

John Barleycorn alone which enabled me to get

them to sea ; for it was not until some of them

were quite unconscious that we had been able

to carry them aboard ship. Between the time

of their recovery and the accident we had trav-

eled far out to sea. I knew if we ever went

near shore before getting to our destination in

Banks or Prince Patrick Island, there was slim

chance of dragging the crew aboard a second

time.

There were many interesting and heated ar-
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guments when that propeller shaft broke, but

to make a long story short, we kept going with

that lop-sided vessel. Many times when a beam

wind was on the same side as the remaining

propeller, we had to make a round turn to

alter our course toward the direction the wind

was blowing. Often we would crab along al-

most sideways because our off-set propelling

motion was not sufficient to keep the vessel's

head into the wind. It was a bitter struggle

to bring that ship to within walking distance

of the rendezvous, so no one knows better than

I the difficulty of operating a crippled twin-

screw boat.

One learns by such experiences and I intend

to be careful of the propellers of the subma-

rine. The twin screws of our vessel are, and

rightly so, considered a weak spot by the op-

erators of surface ships among ice. They are

the sores on the finger of our right hand, but

for all that they might be a factor of safety.

If one has a very sore finger, one is conscious

of it and care is taken to protect it from fur-

ther injury. The way we can protect our sore

spot is to keep submerged when in the vicinity
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of ice and that is what we shall do. Caution

will be our watchword.

There are many protective measures, some

of them mechanical, which we will use and I

have asked Commander Danenhower to make

mention of them in his description of the ves-

sel elsewhere in this volume.

It is rarely possible on any expedition to du-

plicate requirements, but I think we have been

able on the Nautilus to make better provision

in that respect than on any other vessel that

has attempted an Arctic voyage.

I will just run over a few things to illustrate

my point.

It is agreed, I think, among those with ex-

perience, that we will seldom encounter ice

more than fifty feet beneath the surface of the

water. I believe that we will rarely find ice

more than twenty feet and that most of it

will range between two and fifteen feet in

thickness. But suppose we do have to go down
fifty feet, we still have a large factor of safety

— for our vessel has submerged to two hun-

dred and twenty feet, or four times the depth

we shall need to go.
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Suppose we don't find leads in the ice within

a distance of twenty-five miles, as we expect.

Our safe range with the battery is well over a

hundred miles, or four times the distance we
expect to travel between ready-made ice open-

ings. Our possible speed, submerged, is above

nine knots, but we intend to travel at not

more than four. This means that we will be

submerged perhaps for eight hours while trav-

eling beneath the widest floe anyone has yet

seen in the Arctic. We can travel thirty hours

or more with our battery— thrice the time

required.

Again, suppose our batteries break down, or

through some means or another discharge in

a shorter time, or that part of our propelling

machinery should go wrong. We might then

find ourselves under the ice with no means of

progress until repairs were made or batteries

recharged. There is air enough in the vessel to

maintain our crew for at least five days and we

could, if necessary, spend that time in effecting

repairs.

But we don't expect to depend entirely upon

the air we carry. We have provided hollow
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drills for cutting through the ice above us and

by these drills— any one of them sufficient

to let enough air into the boat to keep the crew

alive— we could maintain ourselves as long

as our food supply lasted. If one drill breaks,

we still have two more chances. These drills

can be sent up through a hundred and twenty

feet of ice, through more than twice the thick-

ness that we even contemplate.

As far as provisions are concerned, we will

have a six months' supply of ordinary ship's ra-

tions and a year's supply of emergency rations,

not to speak of the food we might obtain in

the local water. With ordinary luck, traveling

sixteen hours a day and using eight hours

to charge our batteries, we will make good

fifty miles per day and cover the twenty-

one hundred miles across the Arctic Ocean in

six weeks. We shouldn't starve to death in

any case.

You will notice, too, that our safety factor

in distance is liberal. We travel at four miles

an hour for sixteen hours, sixty-four miles. We
will be satisfied if we make fifty, thus allow-

ing thirty-five per cent for off-setting cur-
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rents and erratic steering. The range of the

boat with the fuel we carry is more than seven

thousand miles. This is three times the distance

between ports, and will allow us to make de-

viations to visit certain specific places of par-

ticular interest.

It is useless to have fuel if our engines are

not available. Therefore, we are not content

with the two main engines, considered suffi-

cient by the Navy for war purposes, and have

installed an auxiliary plant strong enough to

make the journey possible even without either

of the main ones.

The propelling gear, the ice drills and other

things are all accessible from the inside of the

vessel. But suppose things go wrong outside.

We are not caged up then, like rats in a trap,

for we have availed ourselves of a patent by

Simon Lake which makes it possible for divers

to emerge from the vessel and crawl all over the

outside of it to make repairs or clear obstruc-

tions if necessary.

Through the same compartment which

serves the divers for their exit, the whole crew

could reach the surface. Of course it would be
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impossible for them to come up through the

ice unless a hole were there. However, we need

not bank on finding a hole nearby, in case of

extreme emergency, for we carry with us suf-

ficient explosive to blast through several feet

of ice and have a way of doing this without

damaging the ship.

Should we reach the surface in that fashion

— a most unlikely happening— we shall not

be at a loss, for, besides myself, Sverdrup and

other members of our party have had sufficient

experience on the ice to know how to take care

of ourselves and to teach others, who have not

had Arctic experience, how to get along. We
consider that, if we have to abandon the ship,

we shall be able to take some of our equip-

ment with us, and full requirements for sled

travel over the ice are provided.

A rescue may be needed— providing for

that is, or should be, the first consideration of

a commander of an expedition. We have al-

ready proven, Eielson and I, and so did the

Swedes and Russians when rescuing Nobile,

that landing on the sea ice by plane is feasible.

There seems to be, then, no great difficulty in
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the way of aerial rescue, if required. Radio, to

notify our position will, of course, be essen-

tial, and we carry portable sets besides the main

set in the vessel.

I mention these things at length and in

numbers to show by a few examples that the

plan of operation is not one that depends on

narrow margins and daredeviltry but on favor-

able prospects and caution. There is no better

school for the teaching of caution than the

polar areas. I have had the privilege of spend-

ing eleven years in those regions, and, what is

more, with such successful leaders as Stefans-

son and Shackleton— so I have learned at

least part of the lesson.

Besides, what might seem foolhardy to the

inexperienced is often a safe commonplace to

those who have experience. No novice would

walk the slender beams of a skyscraper's skele-

ton structure. No amateur could do the spec-

tacular feats performed by acrobats in the

theatres. No hunter, although he deals with

explosives in his rifle, would play around un-

concerned with T.N.T. or fulminate in a muni-

tion factory. Would a doctor or a nurse live
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through an epidemic of contagious diseases

were it not for their knowledge of conditions

and the caution they exercise? Of course, there

are accidents occasionally and one never knows

when one may fail through human frailty or

through circumstances too complicated to

handle.

Perhaps it is not only the experience in the

polar regions but that of my whole life which

prevents me from rushing into foolhardy ad-

ventures.

I shall tell a few incidents of my life, those

which bear on my career in polar exploration

and especially the ones that have brought me
to believing that this submarine expedition is

necessary and likely to prove successful.

Early in life I was steeped in what we like

to call adventure. Before that, it was in the

blood and bone of our family— not only ad-

venture as related to the physical body but in-

tellectual as well. Stefansson has told (in this

volume) about the outstanding prophecies of

my remote clerical forebear; not only of his

suggestion, in 1648, that a submarine might

be advantageous for a North Pole trip, but his
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venture into the realms of other sciences at a

time when to be scientific was to be heretical.

It took courage, especially for a clergyman,

to suggest 300 years ago, that the earth was a

planet. He even outlined, in a separate book, a

trip to the moon. It has taken us some three

centuries to catch up to his ideas of an under-

water journey to the polar regions; we are

not " practically
99
concerned as yet with go-

ing to the moon.

But down the line, so I am told, the Wilkins

family, as others do, rose and fell in promi-

nence, wearing the cloth or using the square

and compass as engineers. Then my grand-

father, like many others during the rush for

gold in California and Australia, turned from

the steel tape and theodolite of an engineering

company to seek the alluring rich red metal.

At Bendigo and Ballarat he delved and failed

with others. This threw on my father, who
was born in Australia in October, 1836, a few

days after my grandmother reached that coun-

try, the responsibility of providing for him-

self. At an early age he trekked the country

with a herd of sheep and cattle and finally
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took up a holding in a sparsely settled area.

There he struggled through the early pioneer-

ing days of South Australia, with the frequent

droughts and lack of transportation to the

markets.

I was the baby of the family, my father

fifty-two and my mother nearly fifty when
I was born. I was the thirteenth offspring, see-

ing the light first on Hallowe'en, the 31st of

October, 1888.

Cities were unknown in our Australian

state; even villages, or townships as we called

them, were scarce. The one nearest my home
was twenty-five miles away. That was a con-

siderable distance before the advent of motor

cars and hard-surfaced roadways.

I roamed the fields as soon as I could walk

and rode the countryside on horseback almost

as a baby. My life was spent outdoors, with

men chiefly. There were few children of my
age for companions and to play regular games

was never a strong desire. I early turned to mu-
sic and loved to lift my voice in what I fondly

thought was song. Generally there were only

the sad-eyed cows and the stolid sheep to hear
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my efforts— except, of course, my pony and

a faithful mongrel cattle dog.

I learned to read, write and recite as well

as sing, and there were a few other rudiments

such as they used to teach in the Australian

bush schools of that day. A diploma which I

received at the end might have taken me to

a higher school, but poverty came and pre-

vented. For the country was then entering one

of the severest droughts in the history of South

Australia.

The land was parched. Dry grass left over

from the previous season was ground beneath

the feet of the stock wandering in search of

something green and tender. Deep trenches

were cut by the hooves of the animals as they

followed each other over the easiest routes to

the water holes. Farmers and stockmen sold to

each other until there was no longer a possi-

bility of keeping the animals alive. There was

nothing to do but let them starve, or to kill

them to end their misery.

Instead of spending my days at high school

or college, I was doomed to herd the starving

animals, to rescue them when I could from
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dying in the mud of the water holes. But they

died in spite of all we could do. I helped my
father and the men about the country to

flense the starved and shrunken bodies so that

the pennies obtained for the hide might keep

similar starvation from our door. The stench,

the dust and flies turned me sick.

I can still shudder at the thought of these

conditions. The suffering of the dumb animals

tugged at my heart strings almost as much as

did the sight of pioneering families, once well-

to-do, deserting their homes to wander the

roads, driving a few starving cattle before

them.

For almost four years the drought prevailed.

Time after time rain failed to descend from

storm clouds piled high in the sky. Fierce, hot,

dry winds tore through the country, carrying

with them tons of dust powdered so fine that

it drifted even through the clothes we wore.

So thick were these dust storms that noonday

was frequently turned into night, the sun ob-

scured, darkness reigning. People gathered in

their houses where lamps were needed. With

every door and window shut, the cracks and
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crannies were stuffed with rags or paper, key-

holes blocked. Even so, when the storm passed,

the household goods, the beds, the chairs and

tables would be thickly covered with a layer

of fine red dust.

It was a terrible thing for an impressionable

child to experience, both the conditions and

their effect. Many families besides my own
were financially ruined. There was no market

price for stock, they could not even be given

away.

At last came relief, the storm clouds burst

and the floods rolled down. Tanks and dams

were overflowing. Like magic the shrunken

roots of the grass swelled and burst forth into

green and tender shoots. In three weeks the

countryside looked like a paradise, so quickly

do things grow in semi-tropical South Aus-

tralia.

There was now the best kind of feed in

abundance; but where was one to get the ani-

mals for restocking the ranges? The price of

sheep and cattle soared to heights unbelievable,

and even then there were few to be had. The

farmers and stockmen who had suffered dur-
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ing the drought were unable to take advantage

of the relief when it came.

There was worry, too, about the future. Be-

fore enough stock could be bred from the few

remnants of the herds, another dry spell might

be upon them.

It occurred to me, as it must have to others,

that while it might not be possible for man,

with his limitations, to control the weather,

it might be possible to learn something of its

laws and movements. With foreknowledge

and forethought, one might then be able to

save the dumb animals from suffering and the

pioneering families from destitution.

Thus began my interest in the study of the

movements of the world atmosphere which

dominates still and seems now about to take

me once more to the polar regions— this time

in a submarine. For I realized eventually that

it would not be enough to study meteorology

from the standpoint of Australia alone— nor

even from the standpoint of one hemisphere

alone. The air surrounds our planet, the sur-

face movement is general from the poles to

the equator. The mechanism of the world at-
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mosphere must, therefore, be observed at all

points, including the polar areas.

For hundreds of years meteorologists have

contemplated seasonal forecasting. There was

no doubt in many minds that records from the

polar regions were needed. I learned this at

the same time as I learned that there was little

the scientists could tell me about polar con-

ditions, which made it necessary that someone

should go there and find out.

I had been keenly disappointed in not being

able to attend a school for higher education.

Even when the drought passed and good sea-

sons came, so that my parents in their old age

were able to leave the country and live at the

borders of the capital of our state, it was still

necessary for me to earn my living. By work-

ing three parts of the day, attending a class

at the School of Mines in the afternoon and

another one at night, it was possible for me to

get some little training in an engineering

course. Not that I wanted to become an en-

gineer. But, after looking through the cur-

riculum, I observed that an electrical engineer-

ing course, including as it did mathematics,
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mechanical engineering, and a host of other

subjects, would best lay the foundation for my
planned work. One might acquire a smatter-

ing of law, finance, science, and fine arts, too,

as one went along.

So I studied electrical engineering, mean-

while learning at my place of employment how
to manage steam and internal combustion en-

gines, how to strike with an eight-pound ham-

mer in a blacksmith's shop, how to mould in

the foundry, work a lathe and a drill, fashion

and paint the body work of cars and the frames

of bicycles. In fact, most every branch of en-

gineering was laid open through my training.

Meanwhile I obtained recreation not by fol-

lowing sports such as football or cricket, but

by studying music and by singing. I did play an

occasional game of tennis.

Apart from the quickening of my urge to

solve the problem of the weather, I leaned

toward music. I was also a voluminous reader.

There were boys' books, but also Darwin, Hux-
ley, Haeckel, Paine and Emerson.

I was living with my parents, the only child

at home, but I saw little of them except at

8
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breakfast and sometimes at dinner. Classes,

studies, and music took up all my time. I did

not even have a boy friend or companion.

When there was so much condensed knowledge

in books, the essence of human experience, it

seemed a waste to use up time with others of

my age who could give me very little more

than I had myself.

It was perhaps a selfish attitude. Perhaps it

is, too, a trait that has carried throughout my
life so far. At any rate, it was not long after

I had completed my five years of engineer-

ing that I laid out in my mind a plan of ac-

tion, covering at least forty years. I would

travel and study and work in the out-of-

the-way places of the world for twenty

years, then spend the next twenty making

use of the information gained to build up a

comprehensive international weather service

that would adequately include the polar

regions.

I was not inclined to devote my time to local

meteorological work at particular spots or even

to a close study of the details of the subject.

There were many engaged in that, but few ap-
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parently who were looking at the subject from

a world point of view.

2.

TRAINING
FOR A CAREER

OF EXPLORATION

Q
i^Jo at the age of twenty I started to travel,

First from Australia through the Indies, to

Egypt, Italy, then northern Africa. I was pay-

ing my passage with money I had earned, but

hoping to sell some of the pictures I took and

to write some stories of my travels.

I had joined with some boys in trying to

build an airplane in Australia, so when I got

to England I wandered down to Hendon to see

the flying. An utter stranger in that land, and

a country-bred youngster at that, I thought

nothing of going up to an important-looking

individual and addressing him in order to get

some information. I said I had heard a great
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deal about a certain flyer and, while much of

it was not complimentary, I would like to

meet him if possible. To my embarrassment

the man to whom I was speaking replied:

" Why, that's who I am."

I found this pilot really generous and it was

through him that I learned something of air-

planes and how to fly them. This was in 19 10.

Later, because of that knowledge, I had an

opportunity to get experience with balloons,

and with semi-rigid airships. Thus I learned

that there was another reason for gaining a

knowledge of world atmosphere. Before we
could take full advantage of airships and air-

planes we would have to make the wind our

friend. If we could only know the general

trend of the air currents at various altitudes

we could follow those lanes and utilize the

atmospheric movement instead of fighting

against it as we often do even today.

It was about this time that Amundsen made

his dash to the South Pole and that the mem-
bers of the tragic Scott expedition were return-

ing to England with a great store of scientific

data. Their meteorological reports, together
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with those of the Antarctic expeditions con-

ducted by Bruce and Shackleton, were drawing

attention to the relation between Antarctic

conditions and those nearer the equator. It

was becoming increasingly clear that more

information was needed from the polar

regions.

I had the good fortune to meet Shackleton

and to get from him a promise that he would

take me with him on his next expedition.

With Shackleton's promise at the back of

my mind, I continued my travels over the

world. Then came an opportunity which was

to prove in some respects the last as it also was

the first of its kind. The Balkan War be-

tween Turkey and Bulgaria was about to

break out. My employers, then the Gaumont
Company and the London Daily Chronicle,

wanted a correspondent who could also take

moving pictures of the war. I was chosen for

the job.

I shall never forget the thrill of preparing

for that assignment. To be a free lance at a

war and in company with the bold, bad, ter-

rible Turk of the story books! For I was to
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be on the side of the Turks. Some of my
friends were to be with the Bulgars.

The chief bearing of that war on the sub-

ject of this book— polar exploration by sub-

marine— is probably that my experiences

with the Turks inclined me to believe in sim-

plicity of equipment and led me to favor

mechanical rather than animal transport. A
brief story of how I saw the war should bring

this out.

A war correspondent's life in those days,

I think, offered a seldom-equalled chance for

adventure, since many of the conditions were

unknown. For one thing, you had to push into

the danger zone to discover if the danger zone

was there. Then there was the keen but friendly

rivalry in getting a scoop for your paper and,

for the first time, a
M
lead " in the moving

picture war news reel.

I knew that there would be horses available

for transport in Turkey. But I had also heard

from my brother and cousin of how frequently

horses were stolen or shot in the South African

war, and I believed that with a light motorcy-

cle I would be able to cover much of the
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ground and be likely to get more material

than with a horse. Horses would bolt under

fire, which would require someone to hold

them while I worked the moving picture

camera. I decided instead to mount the camera

on the motorcycle and push to the front that

way.

We were in a desperate hurry to reach Con-

stantinople and the firing line, but what a

time I had getting that motorcycle on the Con-

tinental passenger trains! Almost at every ma-

jor stop, at Ostend, Berlin, Bucharest, and

Constantinople, I had to fight physically with

the guards to get the machine into the baggage

compartment. It was " verboten " to carry

motorcycles on the de luxe trains. But it was

also impossible to buy a motorcycle in Turkey,

so mine had to go through. Three times I was

arrested by station police, and managed to

get back on the train only by the most per-

suasive of arguments— coins of silver and

gold. Expense was no object to the old-time

war correspondent. We were out to get the

story— no matter what it cost.

Finally, in triumph, I wheeled that motor-
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cycle off the wharf at Constantinople and rode

it, exhaust open with a racking noise, through

the cobbled streets of Pera to the door of the

Pera Palace Hotel. It was a curious looking

machine. My camera was bolted between the

handle-bars— a movie underneath and a still

camera on top. The side car was full of spare

parts, negative film, food, and camping gear.

It was a complete one-man unit, self con-

tained. But it was also the laughing stock of

the dragomen, interpreters, and the Turkish

staff officers who had to be interviewed and

from whom consent had to be obtained before

we could proceed to the fighting front.

The hotel was full of men on a similar mis-

sion. Twenty-eight foreign correspondents

had gathered there and they were awaiting

orders to move when I arrived. But the de-

lays were interminable. Finally it was decided

that each correspondent must have with him

two servants, two horses for himself and one

each for his men, and two months' food sup-

ply. Otherwise he would not be permitted to

go out into the field, for it was feared the men
might become a charge on the army, or that
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they might commandeer the food that was

intended for the soldiers. This meant that I

would not be as mobile as I expected. I would

have to be saddled with a great deal of equip-

ment.

Thus I learned in that war as I have found

many times since that the greatest burden one

carries is often the surplus things that " might

come in handy."

Our journey by train to within earshot of

the guns was a continuous nightmare. Wan-
dering bands of soldiers tried to rob the train.

The troops crowded into the carriages, on top

of them, and under them in order to rest their

weary feet. There seemed to be pandemonium

at large.

And no wonder. The Turks were being

pushed back many miles each day by the ad-

vancing Bulgars. The real Turkish army was

in Anatolia and the recruits hurriedly mobil-

ized to try and frighten the enemy by their

numbers were more or less out of hand. Refu-

gees by the thousand were fleeing back toward

the cities. Our train was halted every mile or

so. We would climb out of the windows in
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order to try and get a few pictures of the in-

teresting sights.

At last we left the train and got far enough

ahead to see something of the fighting. There

was only one other correspondent with a

cinema camera. On the day we were to see at

close range our first battle, the door of my
competitor's camera flew open, an essential

part was lost, and his camera was useless. He
had to return to the city and I thought I had

a scoop.

I photographed some interesting and grue-

some sights that day— the first motion pic-

tures that had ever been taken of an actual

war and in the front line.

I was proud of my success and the pictures

were forwarded with all despatch. You can

imagine my consternation when I received a

furious message from my firms stating that I

had been disgracefully beaten at the post. The

opposition had a picture of the battle running

in the halls two days before mine could be re-

leased.

This I knew was impossible unless the oppo-

sition film had been faked. Faking was not so
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expertly done in those days as it is now, and

when both films were shown, not only the pro-

ducers but the public as well realized that the

other picture was a fake. Our competitors had

used the cabled reports of the news corre-

spondents, and had then arranged to have the

scenes enacted and photographed just outside

Paris.

It was a messy war but with thrilling and

even glamorous interludes. However, my part

of the current book is a story of polar work

and of such preparation as I have had for it,

so I pass over the rest of the Balkan War and

on to my return to London.

My next job was to illustrate by word and

colored photography the history of the cocoa

industry. First I pictured the finishing process

at Cadbury's elaborate factory. I then went

to the Island of Trinidad to examine the plan-

tations and the production of the bean. A
brochure was one result; a cinema film, hand-

colored in Paris, was another, shown through-

out the world under the title of " Food for

the Gods."

While in the West Indies, I took the oppor-
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tunity to travel throughout the lesser An-
tilles, studying the many industries of the

tropics and producing some scenic and indus-

trial films.

I was about to leave the Antilles on a trip

to Brazil when I was handed a cable from the

London office which read:
M Would you pre-

fer to join an important Arctic Expedition?

Reply immediately."

Here was the chance I had been waiting for,

a chance to join a polar expedition. I did not

even stop to realize the difference between

north and south, Arctic and Antarctic. It was

all the same to me. I really understood it to be

a message indirectly from Shackleton and that

he had at last succeeded in getting his Antarc-

tic expedition together.

I hurried off a reply. Of course I would

rather go to the polar areas than continue in

the tropics. Within a few days I was on my
way to London. There I learned for the first

time that I was to join Vilhjalmur Stefansson

for a journey to the Arctic north of Canada.

It was to be an extensive Canadian Govern-

ment expedition with a large staff of scientists.
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I inquired from my friends what type of

man Stefansson was. They knew very little

about him and the " facts " they gave me I

found later to be somewhat askew. " Stefans-

son," they said, " is a scientist who has had a

great deal of experience in the North. He has

lived with the Eskimos and he knows their

ways. He is the type that would do anything in

the cause of science. He will expect you to

travel with dog teams, work like a dog, and

eat the dog if necessary."

I joined Stefansson's expedition in Vancou-

ver, British Columbia, the spring of 191 3, and

we sailed north through Bering Sea to the

Arctic coast of Alaska.

I soon found that Stefansson would do a

great deal in the cause of science. In fact, he

had already done much and has all told, I

think, done more really original scientific work

than any other single explorer in the Arctic.

It turned out that we worked with dogs on

his expedition and worked like dogs at times.

But neither Stefansson nor any of the men he

trained would think of eating his dog compan-

ions. We get fond of them and think of them
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as comrades-in-arms; besides there was never

any need to eat them, for Stefansson had de-

veloped and tested out a theory by applying

which it was possible to " live off the country
"

— that is, to get your food by hunting as you

go along, whether on the land, the sea ice near

land (as the Eskimos do) , or on the Arctic

sea far from land (which no one apparently

had ever before considered possible)

.

Food is a necessity on all expeditions but

it has never been our first concern, or at least

not the sort of food that can be carried along.

For one thing, it is an added burden, unneces-

sary where game is plentiful. But there are

times, of course, when carrying food is pro-

ductive of the best results. An experienced

hunter in the Arctic can practically always

depend upon furnishing his own food supply,

but it requires a long apprenticeship to acquire

the skill and often great patience and many
hours of watching and waiting to get the

game. Reason should be applied to all things,

of course, and while Stefansson advocates a

plan for taking advantage of the resources of

the country, even he believes that sometimes
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it is advisable and in a few situations neces-

sary to provide other food.

In any case, some of us, on that expedition,

were soon forced to live off the country. While

we were on a hunting trip our ship was car-

ried away by the ice and we were marooned

on an unfriendly shore. We walked several

hundred miles, living on what we could find

— seals, bears, salt-water ducks, owls, loons,

ravens, foxes and squirrels. On one occasion

we eked out our stores by eating from a whale

that we found out later had been lying dead

on that Arctic coast for four years or more.

It tasted good to us, hungry from work as we
were.

It was from Stefansson that I learned how
to take care of myself in the Arctic. We tucked

ourselves naked into bags of reindeer skin and

slept comfortably in a snowhouse on a bed

of snow. We learned how to hunt the wild

caribou and the seal, to drive dogs, and to carry

packs on our backs.

But I never really cared for hard physical

labor and I did not at all enjoy walking mile

after mile each day. I already knew some of
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the advantages of the airplane and I discussed

with Stefansson the possibility of using air-

planes for Arctic travel. With my knowledge

of requirements, I could see that there were

many splendid landing fields not only along

the coast but out at sea among the pack ice,

too. Wide smooth patches that would make
perfect runways were frequent and we learned

that the snow is seldom deep, at least not on

the Alaskan or Canadian side, nor anywhere

near the center of the Arctic.

Owing to the high latitude, the March and

April days were long and the weather clear

but cold, which seemed to me an excellent

combination for flying. The cold, which I had

supposed to be the greatest hardship a polar

explorer has to face, I soon found to be one

of the least of our difficulties. It was an easy

matter to dress our bodies so as to protect them

from the chill and it would be an easy matter

also to insulate the engines of an airplane.

Frequently, as I walked behind the dogs or

labored with them, I used to dream of the time

when I would soar above the ice at a hundred

miles an hour and cover as much in a day as we
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could hope to cover in six months with dog

teams.

But Stefansson pointed out that while we
might superficially prospect most of the Arc-

tic by airplane, we would not be able to do

real exploration from the air. He suggested

that instead of airplanes one should use sub-

marines and travel slowly under the ice, com-

ing to the surface in the open leads and carry-

ing along sufficient equipment to investigate

in a leisurely way many things of interest in

many branches of science.

I could see his point, but, while there was

sound logic in it, I believed that it would be

almost impossible to raise the funds to equip

an expedition with a submarine and all its

needed gear. Furthermore, if there were islands

scattered throughout the Arctic sea there

would not be any need to use the submarine.

By repeated airplane trips we could accumulate

supplies on the islands after they had first been

discovered from the air. Then we could use

them as bases and fly or walk between them,

stopping often enough for thorough scientific

study.
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We tramped the north coast of Alaska hun-

dreds of miles that winter, putting down
caches and preparing the way for a trip north-

ward by sledge over the Artie sea ice. I re-

member going out into the first real blizzard

I ever saw. Because of my ignorance I kept on

pushing blindly into the storm until my knees

and hands and face were badly frozen. It took

me months to recover from those frostbites,

but I was never to be badly frozen again. I

learned gradually that it was not necessary to

suffer hardships in the Arctic if you knew
what to do.

Not even experience is really necessary for

Arctic comfort, if you are prepared to take

advantage of the other fellow's experience.

The history of the Stefansson expedition is

a long one and I can hardly do it justice here.

I shall tell briefly my part of only one event

out of the many that are dealt with in Stefans-

son's the friendly arctic. He, Storkerson,

and Andreasen (we now know) had made

their wonderful journey of 19 14 over the sea

ice from the Alaskan coast 700 miles north

and then east to the north end of Banks Island,
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but at that time they were supposed to be

dead.

The whalers, trappers, and Eskimos of the

north coast of Alaska were sure the spring of

19 14 that it was useless to go to the Banks

Island rendezvous which Stefansson had set.

He would not be there, for he did not have the

provisions to get there, and his plan of living by

hunting was insanity, for there were no ani-

mals at sea so far north and so far from land.

Many other reasons were cited.

But I was under Stefansson's orders to meet

him at a certain place and it seemed to me
I ought to obey those orders whether he were

alive or dead.

We did manage to force a ship within walk-

ing distance of the rendezvous (on the same

island in fact), but due to heavy ice condi-

tions about the southwest corner of Banks

Island we could get her no farther north. So we
hauled the boat out of the water for safety.

There was no game to be seen on the island.

It seemed to us that even if the Stefansson

party had arrived there the previous spring

(it was now August) they would have starved
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to death by this time. They had been away

twenty weeks and had with them when they

started only six weeks' provisions. However,

we decided to explore the coast on the slim

chance of picking up the skeletons to deter-

mine whether they had arrived there or not.

Two days after starting the search, while

I was hunting inland (for Banks Island proved

to be a good caribou territory, 75 by 150 miles

of rolling grasslands) , I happened to notice

of a sudden, a beacon on a hill some distance

away. It had not been there the day before!

I hurried toward it. As I drew nearer my con-

viction that Stefansson was alive grew in pro-

portion, and I found myself unconsciously

running as fast as my legs could carry me.

When I arrived it was, sure enough, a beacon

built by Stefansson and I could see from the

nature of the message he had left for his trav-

eling companions that both of them and the

dogs were still with him.

Stefansson found our main camp before I

could return to it. Instead of being weak and

emaciated and at the point of starving, he was

in a much finer condition physically than he
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had been at any other time since I first met

him. Storkerson and Andreasen were in equally

good trim. The dogs, too, were the fattest I

had ever seen them, and not one had been lost.

This is a reference to, rather than a sketch of,

just one of the main events of that long expe-

dition.

We carried on with the work of explora-

tion. During the next two years I collected

much in the way of natural history specimens

and visited many Eskimo villages of Victoria

Island and elsewhere in quest of interesting

moving and still pictures.

During those three years in the Arctic

(1913-16), I must have walked considerably

more than three thousand miles over sea ice.

I was continually studying it with the idea

in mind to come back some day with airplanes

and possibly later with a submarine.

Then we heard of the great World War.

Thirteen months after it started the news got

through to us, and I asked permission to return

south. When I got to Ottawa, however, I was

restricted from going to the firing line until

I could write up the material collected on the
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Stefansson expedition, and had to travel to

Australia and return before I could reach the

fighting front. So in all it took me more than

thirty thousand miles to get into the World

War.

I entered the War as an airplane pilot, receiv-

ing a commission in the Royal Australian Air

Force. But soon after reaching England I was

taken from daily flying to help the official his-

torian compile the history of the War for Aus-

tralia. This meant taking photographs of every

unit, flying over the lines with my camera,

and going over the top with the troops. After

reaching France in 19 17, I was at every battle

fought by the Australians and can safely say

that I had covered all the newly captured

front line on foot within an hour or two of its

capture.

I found that that was the safest time to visit

it. To go over the top with the front line or

with the second line was a risky job for those

who were fighting and some risk as well for

me, but I had the advantage of being a free

lance and being able to select my own route

and time for advancing. That it was not a hun-
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dred per cent safe is shown by my having been

struck by bullets in nine different battles and

buried by shell bursts on several other occa-

sions. But I seemed to hold a charmed life, for

1 1 spent only one night in a hospital. Fortu-

nately I had my own headquarters and my own
staff of assistants. Many days, when too badly

wounded to continue in the field, I could go

on with my work at the base.

Frequently in my work I saw deeds of hero-

ism that deserved the highest award for brav-

ery done when conditions were such that it

was impossible to determine the name of the

individual responsible. This enabled me to look

with sincere appreciation but with tempered

pride on such recognition as I received.

*

The War over, I left those thrilling fields

for others nearly as thrilling. I was invited to

be navigator on a flight from England to Aus-

tralia organized by the Australian Air Force.

There were three others in our plane and we
were eight days behind Ross Smith, the final

* Note by the Editor: Wilkins was mentioned several

times in despatches for bravery, received the Military

Cross with bar, and was promoted Captain.
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winner, in the race for the $50,000 Daily Mail

prize for the first England-Australia flight.

We were, of course, eager to catch up with

Ross Smith. There was no chance of that, for

he was flying onward through India while |

we were delayed by impossible weather in

France. At last we got down to Italy and were

making good time over the Mediterranean

when an oil line snapped off close to the crank

case of the engine. We were far at sea between

the island of Crete and Cairo. There seemed

at first no possible chance to reach any land

in safety. However, we turned back for the

Grecian island and managed to down our plane

in a field. We had escaped death by drowning

much to our astonishment, although it was a

two-engine plane, for not even the maker

had claimed for this plane that it would carry

our load on one engine.

Farther on in the race we narrowly missed

death again as our engine stalled over the city

of Canea. We were just a few feet above the

houses and a fatal crash seemed inevitable, but

the engine picked up for some reason and

soared over the hill to a landing field. Even
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then we were not beyond danger, as the field

was covered with water and we had to land

down wind. The machine, without brakes,

careened along, bumped into a ditch and burst

all four tires on the landing gear. Still at high

speed she then ran up the soft bank, but lost

forward speed just as the wheel reached the

top. But when she stopped the tail of the air-

plane went up and the nose buried itself in

the ditch. I was winded by falling against my
navigating compass. When I came to I found

that I was within three feet of a two-foot

thick stone wall that surrounded a Turkish

harem.

In all, we had faced nearly certain death

three times that day. But we were prevented

from risking our lives further on the attempt

to fly to Australia because we found it im-

possible to obtain a new engine to take the

place of the one that had burned itself out due

to the breakage of the oil pipe.

From Crete, I returned through Greece and

Austria to London and then engaged in the

preparation of an Antarctic expedition. We
were planning to fly over the Ross Sea and along
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the unknown Antarctic coast. After that

work was done we planned to fly to the South

Pole, as did Rear Admiral Byrd a decade later.

We had twelve airplanes with short range, the

only ones available in those days, and we in-

tended to use them in relays, abandoning plane

by plane on the way, somewhat as Peary had

used dog relays in getting to the North Pole.

These flights were to be the inception of a

ten-year meteorological study of the Antarc-

tic— the flights would determine where the

permanent weather reporting stations should

be located.

I was not interested in a spasmodic dash into

the polar areas but in the possibility of main-

taining in them permanent stations. After

studying the maps I realized that there were

two large sections as yet to be explored before

we could present a comprehensive plan of ac-

tion. We would at least have to discover the

region south of the Pacific Ocean and the one

north of Alaska. I was wanting to try the

South first.

The initial plan of this campaign was frus-

trated by the behavior of the principal or-
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ganizer of the first Antarctic expedition with

which I associated myself. He was denounced

because of his private life to the leading scien-

tific societies, who refused to support him for

that and perhaps other reasons. We managed,

however, to save some of the money that had

been collected, and finally ended up by going

with dogs and sleds and a small party to the

Antarctic on the Graham Land (South Ameri-

can) side. There, with the help of the Nor-

wegian whalers, we managed to survey a short

section of the coast. It became clear, however,

that the only practicable way to complete the

work was to make a reconnaissance with air-

planes.

I returned to New York and succeeded in

getting two planes and in organizing an ex-

pedition. But just at that time Sir Ernest

Shackleton urged me to join him and sail com-

pletely around the Antarctic continent, carry-

ing an airplane with us on his boat and making

frequent flights from the ship to the shore.

This was a much more comprehensive plan

than I could manage and was besides just what

I wanted to do. So I willingly abandoned the
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idea of having my own expedition and joined

Shackleton in London.

We were provided with an airplane to be

carried on the deck of our boat, the Quest.

Our start was in the fall of 1920 but we suf-

fered many setbacks, had to abandon the plane,

and reached the Antarctic too late to do much
useful work that season.

At South Georgia, Shackleton died. The rest

of us tried to carry on with the program, but

were doomed to failure in our efforts to dis-

cover new land because our airplane had been

left behind. We spent a year on that expedi-

tion, several months of it among the pack ice,

and brought back an extensive natural history

collection and some useful geographical infor-

mation. But we had not in any way solved the

problem of determining where we could estab-

lish permanent meteorological stations to ad-

vantage.

It was while on the Shackleton expedition

that I had time between watches to plan out a

detailed meteorological study of the polar re-

gions. It called for the establishment of twelve

stations in the Antarctic, where only one sta-
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tion is at present maintained (by the Argen-

tine), and for an increase of thirty-two sta-

tions in and around the Arctic also. There were

to be seven men at each of the stations in the

Antarctic and three sailing vessels, with aux-

iliary engines, to supply them. Four of these

stations would be based on Australia, four on

Africa, and four on the Argentine.

The continental stations would be equipped

with long-range and directional wireless, and

with airplanes which could be used to deter-

mine the extent of the drift of the ice from

week to week throughout the seven to ten

months of sufficient daylight. (I would not

be at all surprised if the airplane program

could be carried out through the whole

twelve months.) Each station would be fully

equipped in a meteorological sense and there

would be intercommunication with every

other station in the system.

I planned for the four stations south of Aus-

tralia to forward the information daily to the

Australian collecting base, where the data

would be combined with information collected

in Australia. Four stations would transmit
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their messages daily to South Africa and four

to the Argentine for corelation. Since two of

these three countries are British, and for other

reasons, the three collecting bases would send

their deduced information by radio to London,

where it could be compared and corelated with

other weather information gathered through-

out the world.

When this comprehensive program was pre-

sented to the Royal Meteorological Society of

London, the only real criticisms were on its

magnitude, the international complications,

and the expense involved.

However, I had worked out a system of pay-

ment for the scheme on the basis of the culti-

vated areas and populations of the countries

that suffer most from occasional droughts and

frosts— countries which would be assumed to

benefit most directly if the plan succeeded.

Proportionately divided, the amount that each

country would have to provide would be small

indeed in relation to what each stood to gain

from success.

A liberal estimate for the cost of the whole

plan would be ten million dollars for a ten-
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year program, a million dollars a year. It would

be divided among all the countries of the

southern hemisphere, the northern hemisphere

bearing the expense of its own stations—
which would be less per station, for they would

be easier to establish and maintain. Moreover,

the educational campaign as to the need of

such stations would not be so serious in the

northern hemisphere, for the Arctic is closer

to the powerful and highly civilized northern

countries than the Antarctic is to the southern.

When I returned from that expedition, I

visited Austria, Poland, Russia, and Germany
in connection with post-war and famine re-

lief. Again I saw the ravages of famine and

drought, starvation resulting from unexpected

seasonal changes of weather. Thousands in

Russia and Poland had starved to death. While

in some measure this was due to the revolution,

it was principally due to the fact that the

weather had been unusual.

This made me, if possible, still more deter-

mined to go on with that work which I have

faith will one day help to bring about a solu-

tion of one of the greatest problems of man-
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kind. I do not, and never did, believe that the

polar regions alone hold the secret of weather

forecasting, but with a new knowledge

collected from those scientifically new re-

gions, corelated with what is being collected

from other latitudes as a matter of routine,

accurate forecasting will eventually become

possible.

Through a misunderstanding I found my-
self, when I returned from Russia, almost

forced to undertake an expedition for the

British Museum of Natural History to tropical

Australia and the neighboring islands.

This meant a delay in the plans I had for

Antarctic discovery but I felt it was an op-

portunity in itself well worth while. There

was much to do and much of interest in a sur-

vey of the Australian birds, animals, and in-

sects and a good deal to be seen of my own
country that I would not otherwise have a

chance to see.

So I spent two and a half years at that job,

visiting many little known places on the great

island continent. I lived with the cannibals of

Arnheim Land and hunted over many of the
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Pacific Islands. That story may be read in my
book UNDISCOVERED AUSTRALIA.

But the urge to continue polar research was

not abated. No sooner was my job for the Mu-
seum finished (1925) than I had plans under

way to use an airplane in the Antarctic. I

hoped to be able to fly from the Ross Sea to

Graham Land, going south to the Ross Sea

with the Norwegian whalers and being picked

up on the Graham Land side by the whalers in

that area. To do this work I tried to buy the

N 24, the flying boat Amundsen and Ellsworth

had used on their 1925 flight toward the North

Pole, but at the last minute some hitch pre-

vented the deal from being closed.

It was then too late in the season to get an-

other plane for the south that year, so I deter-

mined to come to the United States and make

a flight from Point Barrow northward in order

to discover what lay between Alaska and the

North Pole. This was in 1926.
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3

A FLYING
PREPARATION FOR
SUBMARINE WORK

o f our efforts the next three years, those

of my able colleague Carl Ben Eielson and my-
self, one can read in a book I wrote called fly-

ing the arctic. I shall here describe only two

events, and those because they bear on the de-

velopment of the present submarine plans.

About midwinter 1926-7 we had arrived at

Point Barrow, the north tip of Alaska some

300 miles north of the Arctic Circle, by flying

our plane 600 miles and over the 10,000 foot

Alaska branch of the Rockies, coming from

the rail head at Fairbanks which is about 100

miles within the temperate zone. We were fac-

ing a journey northwest over the ocean that

lies beyond Alaska, at that time unexplored in

this direction except for the nearest hundred
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miles which had been cleared off by Captain

Robert A. Bartlett and the Karluk of Ste-

fansson's third expedition at the time I was

a member of it— in 19 13 after Stefansson

and I, among others, got separated from that

ship.

We always try to gather facts in every de-

partment of science on our expeditions. How-
ever, there are main problems. Those facing us

now were three— two of them geographic,

the third aeronautical.

Geographically we were searching for new
land, to discover it and (from my point of

view) to find a base for a permanent meteoro-

logical observatory in this crucial part of the

weather-breeding Arctic. If no land were

found within our cruising radius (500 or

600 miles out) , we needed to come down on

the ice for the second geographic objective—
sounding. If the depth were abysmal, there

would be little prospect of finding land be-

yond; if it were shallow, the chance for land

would be good and we would have to come
flying in this direction again to make a longer

search.
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Thus upon the second geographic need hung

our aeronautical purpose— to demonstrate by

trial the theory I had formed while with Ste-

fansson years before, that at least every twenty

or thirty miles (and usually oftener) there are

to be found stretches of level ice within the

floating pack that are suitable for the landing

of planes mounted on skis. A corollary of that

theory is that the farther you get from shore

the greater the number of the good landing

places; for there is naturally more level ice

where there is less pressure, and the effective

pressure that breaks sea ice is developed when
the wind pushes it against the immovable ob-

struction of the land.

Whether planes could land with skis on the

pack was then the most important and most

debated question in polar flying. It was agreed

that while you are in the air, the conditions are

good, at least in winter. It is obvious that many
populous countries are so disposed about the

earth that the shortest distance between them

is across the Arctic. The Arctic would then

become a " flying crossroads " eventually, but

only with dirigibles (until engines become
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more reliable), unless frequent emergency

landing places existed for planes.

Here was the debate. Some, including Ste-

fansson and me, considered themselves to have

the information that safe landing places are

more numerous, per thousand square miles, on

the polar sea than in most parts of either the

tropic or temperate zones. But the majority

of those who wrote and lectured held an op-

posed view. Their leader in fame, as well as

flying experience in the Arctic, was Amund-
sen, and he was also the most decisively out-

spoken.

For instance, in his book the first cross-

ing of the polar sea (New York, 1927),

written after the great flight by himself, Ells-

worth and Nobile from Spitsbergen in Europe

by way of the North Pole to Alaska, Amund-
sen (referring to the ice of the full 2000 mile

diameter of the polar sea) says (p. 139) :

We did not see a single landing place (for an

airplane with skis) on the long way from Svalbard

(Spitsbergen) to Alaska. Not one. But it requires

experience to be able to decide this. Several times

some of our companions on board the Norge
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cried out excitedly: " See what a splendid landing

place." The four of us who had seen and experi-

enced these " splendid landing places " looked at

each other and smiled. . . Our advice is: "Do
not fly over these ice fields before airplanes have

become so perfect that one can be quite sure of

not having to make a forced landing."

We of the opposition, in spite of our great

admiration for Amundsen, contended that the

difficulties to which he refers in the above quo-

tation as having been experienced by himself,

Ellsworth, Riiser-Larsen and Dietrichson on

their airplane flight towards the North Pole in

1925, were due to their having used a flying

boat, instead of a land plane with skis, and be-

ing therefore forced to come down into water

during freezing weather instead of on the dry

ice beside the water as they could have done

(we believed) with skis.

Amundsen, however, insisted that their dif-

ficult salvation after the forced landing on the

polar sea would have become an impossibility

had they been equipped with skis instead of as

a boat.

As we were about to fly out over the unex-
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plored Arctic sea from Point Barrow, Alaska,

on that morning of March 29, 1927, we had

the geographic problems constantly in mind.

But the thrilling test before us was the land-

ings we would have to attempt, voluntary or

forced. If our engines troubled us there would

be compulsory descents with limited choice as

to when and where; if the engines remained

true but islands were not found in 500 or 600

miles of flying we would need to descend for

soundings, but then with ample opportunity

to choose the best place. On success or failure

in landing hung not only life and death but

the (to others) more important question of

whether the projected short commercial fly-

ing routes between the Old and New Worlds

across the Arctic would be helped or hindered

by good or bad airplane landing conditions.

With the two of us in the plane, Eielson

gave the engine the gun just before 6:00 a.m.

and after a run of less than half a mile we were

in the air. Eielson slowly climbed for altitude

and in a few minutes, at 1000 feet, we flew

along the coast, turned and came back, then at

right angles, checking our compasses. I found
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a deviation of five degrees on a northwesterly-

course. The earth inductor and the Aperiodic

compasses were set to 302 degrees and Eielson

swung the machine slowly until it steadied on

the course and we struck out into the un-

known.

I noticed that the angle the sun made with

fore and aft direction of the machine was 165

degrees.

This is primarily a book on submarine travel,

but nevertheless there seems point in telling

how we were equipped to fly into an unex-

plored polar district that might be all sea or

partly land and from which we might have

to walk back an unknown distance. Especially

you might want details of equipment if you

flew somewhere far into the Arctic and had to

walk back, for no one has done that between

then and now.

Suggestion to the reader:

Omit the rest of this chapter unless you are in-

terested in the equipment of planes for Arctic

flying.

Our equipment and load consisted of a Stin-

son standard biplane, with much of the dihe-
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dral rigged out of the lower wing, powered

with a J-4 A engine, magnetos and engines

closely cowled to the top of piston travel.

There was a Curtis Reed metal propeller and a

carburetor intake supplied with hot air from

about the exhaust stacks. No other form of

air heater for the engine was used in flight.

All oil pipes and many exposed gas pipes, car-

buretor and intake manifolds were served

with asbestos cord. Severski metal skis had

been fitted in place of wheels, and a ten by

twelve inch wooden tail-ski attached to the

tail-skid. One 172 -gallon tank, designed to

form both seat and back rest, was installed in

the cabin, and a thirty-gallon tank in the cabin

on the floor beside the feet of the pilot.

The two cabin tanks were connected

through a wobble pump to the center and

starboard wing tanks with a return line from

each. In the return line was a section of heavy

steam-gauge glass for observation of overflow.

The navigator's place was behind the large

cabin tank. There was a drift indicator open-

ing in the floor and a sliding doorway in the

roof of the cabin for the convenience of the
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navigator. Fore and aft of this doorway were

fixed two large protractors to be used as a

pelorus to measure the sun's bearing and azi-

muth.

The flying instruments made by the Pioneer

Instrument Company were: compass, ta-

chometer, oil pressure gauge, oil thermometer,

air-speed meter, altimeter, bank and turn in-

dicator.

Special navigation instruments included an

Aperiodic compass, earth-inductor compass,

drift indicator, course and distance calculator,

Pioneer bubble octant, and a pocket sextant.

A set of charts, curves and tables had been

prepared for us by Mr. O. M. Miller of the

American Geographical Society's School of

Surveying.

The portable sonic sounding gear had been

donated by the American Geographical So-

ciety. This consisted of a pair of telephone

receivers attached to a battery and amplifier,

to which in turn was attached a detector

which was to hang in the water not less than

six feet below the surface when we took a

sounding. For detonating there were a battery
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and switch connected to a long length of in-

sulated cable at the end of which was at-

tached, as often as required, a detonator simi-

lar to a rifle cartridge, about three inches long

and three-eighths of an inch in diameter at its

larger end. A stop-watch, reading to a hun-

dredth of a second, was to be started as the

charge was detonated and stopped as the echo

from the sea bottom was heard in the tele-

phone receiver.

The other sounding outfit carried was a

special manual gear made by adapting a

cinema rewinder and a film spool, on which

we wound 10,000 meters of a specially made

enameled silk fishing line. With this line could

be lowered apparatus for obtaining bottom

samples from the ocean floor, water samples,

and water temperature readings at two levels.

In the machine we carried 225 gallons of

gasoline and seven gallons of oil. Two separate

gallon cans of hot Pennzoil were carried in

reindeer-skin bags for use in emergency and,

if needed, this could be poured into the oil

tank through a filler cap handy to the pilot

while flying.
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Our supplies included ten pounds of Nor-

wegian biscuits, twenty pounds of Norwegian

chocolate, five pounds of Powell's Army
Emergency Ration, three pounds of mixed

pemmican, chocolate and biscuit prepared for

consumption during the flight, and one large

thermos full of black coffee.

I had prepared as an extra precaution ten

pounds of pemmican and five pounds of Nor-

wegian biscuit, but just before starting I re-

moved this bag of supplies from the plane

with the firm belief that if necessary food

could be obtained on the sea ice by hunting.

Nevertheless I believed it wise to carry as

much food as possible without overloading

the plane, and particularly because of the

possibility of slight injury to one or both of

us in landing, and a temporary forced con-

finement to one area as a result, or to use

while we were repairing a slightly damaged

machine to fly again.

If we decided to abandon the plane at sea,

and if both of us were uninjured and able to

travel on foot after a forced landing, I be-

lieved from my experience with the Stefans-
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son Expedition that it would be possible for

me, knowing the habits of seals and bears, to

obtain food sufficient for the journey ashore.

As the main reliance for a possible long

journey afoot towards land, we carried two

Mannlicher-Schoenauer .256 rifles, 400 rounds

of ammunition and a pair of five-power

Mirakel binoculars. We also carried thirty feet

of fish-net and some hooks and lines for the

purpose of catching either fish or small birds

near cliffs.

A limited supply of engine tools, some new
spark plugs, magneto parts, hacksaw, a small

axe, an Alpine axe, an ice pick, a meshed and

horn-framed, long handled shovel (a kind of

spoon-dipper) for removing ice from small

deep holes, an apparatus for securing seals

through ice, and a device for retrieving seals

from the water were carried. The four articles

last mentioned were of Eskimo design and

purchased from my native friends at Barrow.

For preparing food we carried a Primus

stove that fitted inside two nesting aluminum
cans. There were two enamel cups, three

spoons, three forks and three aluminum plates.
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We each carried a combination pocket

knife and a six-inch skinning knife in a sheath.

There were also a twelve-inch, a fifteen-inch,

a twenty-four-inch knife and a twenty-four-

inch double-edged saw for snowhouse build-

ing, the last with a specially large handle to ac-

commodate a mittened hand.

Two sets of small, strong but very light

snowshoes were carried; also two Indian type

back-packs with extra long lashings.

A small Burroughs-Welcome First Aid Kit

for Air Travelers was carried and, in addition,

I provided a special Ophthalmic set, some extra

soda-mint tablets, some chewing gum and one

pound of dried coca leaves for emergency.

From previous experience I had learned that

to chew gum, soda-mints and coca leaves in

small quantities would relieve pangs of hunger

and that it gave me a certain amount of

stimulus.

When we started out Eielson wore as cloth-

ing: a flying helmet; aviator's goggles; a single

reindeerskin coat, hair out; a sheepskin, natu-

ral wool lined sports blouse; khaki army shirt;

light woolen combination underwear; army
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breeches; narrow canvas belt; two pairs of

heavy Angora Brand woolen socks; one pair

of cotton socks; a pair of sealskin Eskimo

boots with the hair outside, reaching above the

knees, and thick insoles in the boots. Over all

he wore a light khaki suit of coveralls. He
used a pair of muskrat, woolen-lined mittens

and carried a chamois leather face mask; a

pair of dark green snow glasses and a water-

tight box of matches.

I wore a flying helmet; aviator's goggles;

silk B.V.D. underwear; a light silk shirt; a

single deerskin coat; reindeerskin trousers,

lined, with loose khaki knickers; long silk

scarf for belt; two pairs Angora woolen socks;

one pair cotton socks; a pair of Eskimo boots

with the hair worn inside and reaching above

the knees, with rope yarn insoles. Over all I

wore a light suit of khaki coveralls. I used a

pair of dogskin mittens and carried a pair of

dark green snow glasses and a waterproofed

box of matches.

In a bag as spare clothing we carried two
reindeerskin coats; one pair of reindeerskin

breeches for Eielson; two suits of heavy woolen
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combination underwear; two pairs khaki

trousers; four pairs reindeerskin socks;

six pairs Angora woolen socks; two pairs

sealskin Eskimo boots, with hair outside;

two pairs sealskin Eskimo boots, with hair

inside; four sets of insoles; two pairs of

sealskin mittens; four pairs of woolen mittens;

stout, curved glovers' needles, and sinew for

sewing.

For sleeping accommodations we expected

to use snowhouses on the floor of which we
would lay our snowshoes and on top of them

four medium-sized sealskin pokes. (These

pokes were originally intended for use in

crossing open leads in the pack. Blown up they

would float, and four tied together would

make a serviceable raft.) On the deflated seal

pokes we could place the reindeerskin sleeping

bags, which we intended primarily for keep-

ing the extra oil warm, and on top of them

a light linen tent— carried mainly for pos-

sible use in the summer (if we had to stay

away that long) . On top of this would be two

one-man reindeerskin sleeping bags. The

mouth of each bag was edged with blanket
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arranged so that it could be pulled about the

shoulders with a drawstring.

No special material for making sleds was

provided because we believed we could, in

emergency, make a temporary sled from parts

of the plane. Furthermore, I had always felt

it would be more satisfactory— if we found

ourselves down not too far from shore— to

carry the equipment on our backs instead of

dragging it over the rough pack ice.

As wireless equipment we had a short-wave

transmitting set built by Lieutenant Malcolm

Hansen of Washington, D. C. For power, we
used a hand-driven generator fitted with an

attachment for transmitting automatically

several combinations of code letters. By turn-

ing the switch the machine could be used with

the ordinary telegraph key.
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4

THE LANDING IN
THE DARK

JL we left Barrow and headed for the ice

we were at an altitude of iooo feet, the en-

gine turning over at 1600 revolutions per

minute, and the air speed 88 miles an hour.

Our compasses were set at 302 degrees. The

temperature on the ground was 42 degrees

below zero, but, as expected, it was warmer

in the air. At 1000 feet the strut thermometer

read minus 32 degrees; within the cabin of

the plane it was 50 degrees warmer, 18 above

zero Fahrenheit.

My first observation was for ground speed

and drift. Wind velocity in the air was greater

than on the ground and its direction required

a five degree correction to maintain our

course, but it increased our speed over the sea

ice by ten miles per hour.
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Near land a few irregular open leads, paral-

lel to the shore-line west of Barrow, were

crossed. The snowdrifts were conspicuous,

running N.E.-S.W. At 6:50 a.m. we passed a

wide lead between badly broken but little

ridged ice. The floes were dotted here and

there with small patches of smooth ice which

appeared to us suitable for landing fields.

By 7:40— with the engine throttled to

1500 r.p.m.— our air speed was reduced to

82, but with increasing wind our ground

speed of 98 to 100 miles per hour was main-

tained. The snowdrifts were trending a little

more northerly than they had nearer the

shore.

At 8:00 a.m. I noted: "All O.K. Eielson

seems happy and I have every confidence in

him and everything on board." We were then

passing over older ice and high pressure ridges

were noticeable. The region explored by Bart-

lett and the Karluk in 191 3 was well be-

hind us and we were traversing the unknown.

At 8 : 1 5 we crossed a lead a mile wide. Some
of the surface was slightly frozen. At other

points the water could be seen still and clear.
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A submarine could not only come up in it

but could navigate it as a surface ship— like

a boat on a river.

At our altitude the wind had increased.

Fifteen minutes later haze and cloud appeared

ahead and we climbed slightly to pass over

them. Strips of cloud a few miles wide crossed

our course again and again, as far as we could

see. Until 9:30 we intermittently flew in

clouds through which we could not see and

haze through which the leads and ice below us

showed dimly.

At 9:45 I noted: " Not a crack for fifteen

miles. No real old paleocrystic floes yet. The

ice looks old and checkered with cracks, but

toward the sun the cracks are recognized as

worn down pressure ridges."

At 10:20 the engine kicked a few times.

Eielson speeded it up to 1600 revolutions and

worked the altitude control to backfire and

clear the carburetor in case ice might have

formed. After spluttering for two minutes

the engine settled down to a steady roar.

At 10:30 I wrote: "Engine O.K. again.

Now crossing over old paleocrystic ice with
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many narrow leads and few good landing

places (for skis) . My time too fully occupied

to look for animal life on the ice. Have tried

all lengths of wire, but antenna current on

wireless is scarcely visible on meter. Doubt that

messages are leaving, but have sent every half

hour since leaving Barrow. [These messages

were never received ashore.] My eyes are feel-

ing strain of wind coming through hole in floor

for drift indicator and of taking sights of sun

for altitude and azimuth."

Far ahead the ice looked old and much
ridged. We seemed to be approaching an area

of greater disturbance and pressure. As soon

after eleven as possible I intended to land, take

soundings, fix our position and turn south for

about two hours. For the plan, if no land were

found and if nothing went wrong, was to fly

600 miles northwest, then 200 south, and so

back to Point Barrow.

Opposite 10:50 my log book shows: "En-
gine kicking all the time. Took bearing for

drift. Wind now S.E., about 12 miles per hour.

Will circle over young [smooth] ice patch in

case engine goes wrong."
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From 10:55 to 11:05 the engine kicked,

knocked and missed badly. Five minutes later

a message to Ben said: " That's good ice to

land on. Think we had better land and fix it?
99

By 11:15 we were down. The young ice was

dull grey, because the black water under it

showed dimly through. It was flat, without

ridges of snowdrifts. Beautiful flower-like

crystals— two inches high, sharp and brittle

as steel in the temperature of 30 below zero

— covered the surface and cut into our du-

ralumin skis.

The plane had come to rest quickly. My
first thought was to take a sounding. Eielson

hurried to examine the engine. To hole

through the ice three feet thick, with an ice-

pick, took eight minutes— then the ice pick

broke. I mended it with some screws from

the cabin of the plane and a second hole some

thirty yards away took slightly more time.

Two holes were necessary for the sonic depth-

finding apparatus.

Eielson left the engine to detonate a charge

in one of the holes, while I listened with the

telephone apparatus and stop watch at the
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other. There was a 7.3 seconds interval be-

tween the detonation and the echo. Rapid

calculation gave over 5000 meters (about

16,000 feet) as the depth. With the roar of

the running engine I might have been mis-

taken and asked Eielson to shut it off. He did

so and fitted the receivers to his ears while I

detonated a charge. He announced 7.25.

Long after we were back in civilization

Eielson grinningly told me what flashed

through his mind at the time I asked him to

stop the engine. It was: " Go ahead and take

the sounding. But if we stop the engine we
will never get it started again and nobody but

God and you and me will ever know what

that sounding is."

Clouds had covered the sky and we could

not get a sight of the sun for accurate position

but we were approximately 550 miles north-

west of the north tip of Alaska— 400 miles

farther out than anybody had ever been in that

sector.

In less than thirty minutes we were both

at work on the machinery. For two hours we
fiddled and sought for the trouble, starting
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and stopping the engine to keep it warm.

Then cowling and carburetor had to come off

— nippy work on fingers at 30 below zero.

Assembled again, the engine gave 1400

R.P.M. This was not as it should be, but we

thought it might take us off and after five

attempts we rose from the ice and headed for

Barrow.

A straight trek home was necessary because

of what was happening to the weather. At

work on the engine we had failed to notice the

increasing wind and clouds. Now there was

every sign of a rising blizzard that would be

in our faces as we struggled for land, delaying

us and using up the reserve of fuel.

Once in the air we were enveloped in haze.

Ten minutes later the engine started kicking

and stalling again. There was nothing to do

but land. Three times we approached the ice

before being certain of a safe place. The sun

was darkly obscured and the visibility poor.

It was undoubtedly my experience of past

years afoot on sea ice that enabled me to de-

tect the unsuitable surfaces for landing. The

spot where we did land had looked good from
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the air, but in the hazy light I could not have

sworn to this until we came within a few feet

of the surface.

The engine seemed to be getting very poor

magneto service and the ignition had to be

thoroughly overhauled. To do this job all the

cowling had to come off. The increased wind

stiffened our fingers and the oil in the engine.

Eielson— unknown to me— worked during

this interval with four of his finger tips solidly

frozen. He was to suffer permanent injury

from this later on.

After an hour's rapid and painful work, it

took many turns to start the motor. But once

started it emitted a steady roar that gladdened

our hearts. A very light snow had been falling

and as we taxied into the wind the freshly

drifted snow made the surface sticky and the

first attempt to get off failed. The second

time, using our old tracks gave us greater speed

and we rose from the ice a few feet before

the end of the flat surface.

The navigator's cockpit was strewn with

sundries hurriedly dragged from their places

during the repairs. Therefore it was a few
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minutes before the floor could be cleared and

observations taken.

The time was then 2:20 p.m. We had been

out eight hours and at cruising speed our gas

should last another eight hours. Uncertain

ground observation from 2,000 feet showed

a loss of speed of fifteen miles an hour, with

a correction of five degrees. Half an hour

later we were in fairly clear atmosphere and

it was evident the wind was increasing.

We climbed steadily, seeking to get above it.

The engine was speeded up to 1625 revo-

lutions.

At 3500 feet a good observation showed a

need of twenty degrees correction for wind

in order to make good on our course, and a

loss of over twenty miles an hour in our speed

over the ice. Ahead were a few sections of

clouds. Beyond them we hoped for more

favorable weather, so we forged ahead.

Now was our first opportunity to remember

our hunger. We partly emptied a thermos bot-

tle and ate some biscuits and pemmican. I

noted: "The food tastes good. Everything

O.K., but speed over the ice painfully slow."
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Soon the weather thickened. At 6:00 p.m.

I got another ground observation showing a

side wind of about 40 miles per hour. To keep

our course we must head more into it. Our
machine was directed 30 degrees south of the

course we were making. We crabbed our

way toward Point Barrow.

By 6:15 p.m. the sun and ice were almost

obscured. By 7:00 ground observations were

no longer possible but dark shadowy ribbons

and patches beneath showed leads and open

water. I wrote: " All gas now in top tanks.

We should have enough for three hours."

Hoping to get ashore, we had stayed up too

long for the daylight and it was now too risky

to attempt a landing. By keeping on we might

even now (so we thought then) reach the

coast. Soon it was too dark for Eielson to ob-

serve both turn and bank indicator and the

compass, so I leaned over the gas tank and

with the aid of a guarded torchlight watched

the compass, touching Eielson on either the

right or the left arm to keep him on the course.

Dark clouds were all about us. Far below I oc-

casionally caught a glimpse of a band of
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slightly darker grey and knew we were passing

over many leads.

At 8:40 p.m. we were over a dark band of

open water, perhaps three, four or even more

miles wide. As we crossed I wrote a note to

Ben: " That should be a shore leave." But we
continued passing on above a somber grey

that was cut by narrow dark lines at frequent

intervals, so it had not been the shore lead.

Accordingly, our position was now above

one of the most dangerous sectors in the Arc-

tic sea. By the views current then among ex-

plorers and geographers, the ice that was be-

low us should be on a rapid drift west and a

wrecked forced landing now even within one

hundred miles of Barrow would mean that

our best chance for safety lay in a three hun-

dred mile walk to Wrangel Island.

The engine purred smoothly. We hoped for

another hour's steady running, but any time

after that we might hear the snap of a mis-

fire due to lack of gas pressure. In an hour's

time we might be over the tundra or we might

still be over the rough sea ice. What was best

to do in either case?
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Visibility ahead was nil. We had climbed

to 5000 feet. A dull glow through the clouds,

like a clouded moon on a winter's night, showed

where the sun was skimming beneath the far

horizon. I hurriedly gauged its bearing, then

wrote: " What do you think; let her go as long

as she can, then drop straight down ahead?
"

Eielson slowly nodded his head. No word was

spoken.

My watch was before me beside the com-

pass. Outside was gathering the combined ob-

scurity of night and blizzard. At 9:02 the

engine cut out suddenly, as if the switch had

been snapped. There was no splutter or gasp

because of starved carburetor, but a sudden

silence, except for the hum of the wind in the

wires.

Eielson snapped the switch right and left;

there was no response from the engine. We
could feel the sag of the falling plane. With
great coolness and skill Eielson steadied the

machine, righting her to an even keel and an

easy glide. His eyes were glued to the turn and

bank indicator. My hands were ready to guide

and keep the compass course. As we came
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within a few hundred feet of the floes the

horizon neared and we could dimly see it ser-

rated with ice ridges, but they gave us no

idea of the height or distance.

Near the ground the air was rough. The

plane swerved and pitched, but Eielson— still

calm and cool— corrected with controls each

unsteady move.

In a moment we were in the snowdrift.

We could not see beyond the windows of the

plane. I felt Eielson brace himself against the

empty gas tank; I leaned with my back against

the partition wall of the cabin and waited. The

left wing and the skis struck simultaneously.

We bounced and alighted as smoothly as if on

the best prepared landing field.

I gripped Eielson's shoulder and slipped

through the door of the machine to the ice.

Wind and driving snow filled my eyes. Dimly

about us I saw pressure ridges as high as the

machine. We had touched one as we came

down, for along the extreme edge of the lower

wing the fabric was torn. The machine still

rested on the skis, but they had turned on their

sides, the stanchions twisted and broken.
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It was too dark to see well and the snowdrift

too thick for close examination of our ma-

chine or position. We climbed back into the

cabin. Few words were exchanged. Courses,

wind and speed were briefly discussed; position

estimated.

I had little faith in the wireless machine as

the antenna current meter had failed to regis-

ter. But we repeated the short-clipped mes-

sage: "Went out 550 miles. Engine trouble.

Forced landing three hours. Sounded 5,000

meters. Landed out of gas sixty-five miles

N.W. Barrow." Later I inserted the code in

the automatic device and sent the letters

" K.O.," meaning " Engine trouble " and

turned for a few minutes, with the forlorn

hope that our message might be received.

The intense strain of the past two hours of

flying over the Arctic Ocean through the

blizzard after sunset had left us weak and

tired. Eielson stretched out in a sleeping bag

on top of the empty gas tank, I huddled in a

corner of the cabin and we slept.
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5

THE STRUGGLE
OVER THE ICE

W u ^ r ^ ^
i. There was no land within 550 miles north-

west from Alaska, within which limit some

theorists had placed it. 2. There was no pros-

pect of islands a short way beyond in that

direction, for we had sounded 16,000 feet

(about three miles deep), and land seldom

rises from the sea near abysmal depths. 3. It

could no longer be claimed that no landings

are possible on the pack, for three of them

had been made— the first in good weather,

the second under poor visibility though in

daylight, and the third at night in a blizzard.

But this information would never be of

value unless another of our theories held true

— that we could walk ashore from a remote

landing on the Arctic sea. The story of how
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we did that is pertinent in a book on the sub-

marine— for sometime we might have to<

abandon a submarine as we then had to aban-

don an airplane. Accordingly I go on with

the story of 1927.

On the morning of March thirtieth, the

weather was thick and stormy. We could see

through the cabin windows of the plane,

where we had slept, that conditions made out-

door work inadvisable if not impossible.

With the uncertainty of wireless communi-

cation, we had resigned ourselves to walking

to some coast.

Finally I climbed from the machine. Even

in the thick-drifting snow I could see that our

landing the night before had been miraculous.

We were on a patch of smooth ice less than

thirty by fifteen yards in extent. On three

sides were high, rough ridges; on the fourth

was a low one, only three feet, and beyond it

a level place which we might have chosen for

landing had the visibility been good.

I took the pick and dug a hole through ice

six feet thick. By dropping a short line I found
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that we were drifting north of east at a speed

of five or six miles an hour. The wind was

then blowing at more than thirty miles an

hour.

Late that afternoon a position from two in-

different observations placed us approximately

at Lat. 72 ° 30'; Long. 1 5
5
°. There was a pos-

sible chance that if the wireless messages were

received we might expect help from our sec-

ond plane at Barrow. We repeatedly (but, as

it proved, unheard) wirelessed a message:

" Now about one hundred miles northeast of

Barrow. Position to-morrow." We could not

start the walk towards shore until our floe

stopped drifting and the open water around

it froze thick enough to bear our weight.

By draining our five gas tanks we collected

only a little more than half a gallon of gasoline,

so fuel was our greatest concern. We had ten

pounds of biscuit, twenty pounds of choco-

late, five pounds of Army emergency ration,

and about three pounds of mixed biscuit,

chocolate and pemmican. I did not regret hav-

ing thrown fifteen pounds of condensed food

from the plane just before starting, for I re-
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mained certain of getting both food and fuel

on the ice if necessary— the meat and fat of

seals.

In order to save gasoline we improvised an

oil stove with a gallon can and in this we
burned our lubricating Pennzoil, using two

slats of wood from the cabin roof as wicks. The
biscuits, pemmican and chocolate were eaten

cold.

All that night and the next day the wind

continued. During that time we selected from

our gear what we required for walking ashore

and made improvised sleds— one from the

lower part of the cowling and the other from

the tail-ski.

I stripped the wire from the radio antenna,

except the thirty feet we were using, and with

the spare wire, sealing lines and cord made a

length of eighty-seven fathoms. We used these

scraps of equipment rather than dig down into

our gear for the regular sounding apparatus,

but we could not reach bottom through the

hole in the ice. (A sounding in the locality

was not required for scientific reasons, be-

cause this part of the sea had already been ex-
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plored. We wanted it merely as a check on

our navigation. A shallow sounding would

have proved my astronomical observations and

dead reckoning to be wrong.)

About 6 p.m. it calmed slightly, then

changed direction and blew from the north,

increasing to thirty miles by 9 p.m.

We awoke on Friday, April first, to the

hum of the wind through the wires of our ma-

chine, which itself was rocking under the

pressure. The wind direction was slightly north

of west; force over forty miles per hour.

Snowdrifts were piling up about us and over

the sleds we had made. By night the wind

veered to S.W.

Next morning, April second, a bright sun

shone on a light breeze and low fine snow-

drift. Our sleds were snowed under and big

drifts had formed about the plane.

We freed the sleds and packed everything

in readiness for the tramp ashore. From sights

of the sun, I calculated that we were then on

about the 1 50th meridian and eighty odd miles

from land. An amazingly fortunate drift had

carried us far to the east. I decided to head
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south for the trading post at Beechey Point,

near the mouth of the Colville River on the

Alaska coast.

On Sunday, April third, we were on the

trail by 8:15. A sharp wind blew from north

by west and it nipped our tender-skinned

cheeks, chins and noses. Hard, dry snow was

drifting low over the ridges and pack ice; by

1 p.m. it was drifting as high as our waists.

Five hours of steady, hard pulling was enough

for the first day out, so we stopped at a suit-

able place and Eielson helped build the first

snowhouse he had seen. It was twelve years

since I had built a house of snow, but the prin-

ciple is easy to grasp and the execution not

difficult.

It was that night I first realized how seri-

ously Eielson's hand was frozen. He could not

hold a knife or saw and was scarcely able to

carry the snow blocks. Four fingers on the

right hand were badly nipped; the little fin-

ger and the one next to it blistered and black-

ened. Three fingers on the left hand were af-

fected.

There was no immediate danger but he must

149



Under the North Pole

have suffered excruciating pain, which he bore

without a murmur. He was agreeably sur-

prised at the comfort our house afforded. One
lacking experience can never realize how com-

fortable and warm, even without fuel, a snow-

house can be. We could not afford the fuel to

raise this one above the freezing point, which

can be done when fuel is plenty, for the out-

doors cold balances the indoors heat and pre-

vents the house from melting. It was necessary

for us now to limit the use of fuel to melting

for drinking water chunks of old sea ice

(which is fresh). As soon as the water was

warm the Primus stove was put out.

Within my experience it has never been

possible to get anyone to discard at once and

contentedly all his civilized clothing for the

native style of dress. I did not ask Eielson to

make the change until he had been prepared

for it by having suffered two day's incon-

venience from his expensive riding breeches,

woolen underwear and elaborate sheepskin

jacket. We had suitable Eskimo clothing on

the sled. On the third day Eielson threw all his

civilized clothing away and dressed native
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fashion. He was soon warm, and also warm in

his praise of their convenience and comfort.

With much reduced bulk on our load we
could now discard one sled. Harnessed with

rawhide thongs, we dragged the other one

over the old weathered floes and pressure ridges.

About one o'clock that afternoon, a rising

cloud of steam showed that we were approach-

ing a narrow, irregular lane of open water.

Almost dead ahead of us was a break in the

cloud. Experience told me that here the lead

was closed. It might open any minute.

We hurried along and found a section about

fifty yards wide spanning a lead trending east

and west and varying in width from a yard to

half a mile. We paused to test our drift. The

floe we had been traveling on was moving

east about two miles an hour, with reference

to the floe nearer land.

The ice bridge was rapidly crumpling,

ridges piling on both sides. But over the

squirming blocks we scrambled, running

across a few yards of unbroken ice and then

over another seething mass until we were on

the solid landward floe.
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The relative movements of the two floes

seemed greater than the easterly drift of the

northerly one. This was accounted for later

when, through a frozen-over crack, we

punched a hole and found by lowering a

sounding line that we were drifting slowly

westward.

We were then in the dreaded westerly drift

which might take us west of Barrow. But our

easterly position and nearness to shore gave

us a good fighting chance to reach the coast

before that happened. We might, of course,

be held for days outside some open lead. But

in that case the food and fuel we would get

from seals secured in the lead would conserve

our supply of emergency ration. It was only

a matter of time before we reached the coast

somewhere— in Siberia if not in Alaska.

But there was good reason for haste. Eiel-

son's fingers, with the exception of one, ached

and pained— a good sign, for they were re-

gaining life— but the little finger on the

right hand promised trouble. I had several

times performed surgical operations, and there

was a serviceable surgical outfit in our kit, but

152



The Plans of the Expedition

I hoped to save the hand without mutila-

tion.

For five days after leaving the plane we la-

boriously hauled a sled over the old pack-ice

and low broken ridges. Each night we built a

house of snow. Each night and morning we
went through the process, strictly necessary

for comfort in Arctic travel, of turning,

scraping, cleaning and caring for our foot-

wear.

During travel our clothing was comfort-

able and warm, but hoarfrost gathers on the

inside of the boots and on the outside of the

socks. Constant care is necessary to prevent

them from becoming a mass of ice. The boots

must be turned inside out, beaten and scraped;

socks beaten, turned and rubbed, then slung

about the chest under the arms to dry. This

and similar operations form the most essen-

tial part of the day's work during Arctic

travel.

Eielson, who for the last nine years had done

no harder physical labor than handle the con-

trols of an airplane, was, in a few days, getting

used to downright toil.
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After crossing many lanes of crushed mov-
ing ice pinched between more solid floes, we
came to ice the character of which assured me
that it was land-locked— moving off and on

shore but not far either to east or west. Two
good sun observations gave us our position.

We could now afford to leave all baggage ex-

cept the essentials for a rapid dash towards

land, and did so.

The ice became more badly broken and

crushed, with broad ridges at frequent inter-

vals. It was no longer possible to haul a sled

and keep it upright. In fact, to have taken

any type of sled over some of the ridges would

have meant hours of ice chopping and road

making. We decided to camp, arrange our

equipment on the Indian-type packs we had

and back-pack our loads over the ice. By this

means we saved much time and labor, for we
had no occasion to turn back to right an over-

turned sled. Every step now meant a step

nearer shore.

We had hoped to walk, but much of the

way was so rough, with upended ice blocks

surrounded by soft snow in which we sank to
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the waist, that it was frequently necessary to

crawl slowly ahead on hands and knees. With-

out our heavy packs we might have been able

to step from top to top of the sharp-edged,

upended ice blocks, but loaded as we were we
couldn't keep our balance.

No pen-picture can describe the conditions

we found. During the early part of the recent

storm the ice had been badly crushed and later

it had been covered with loose, soft snow. A
moving picture of our floundering efforts

would be considered much over-acted, but it

was a very stern reality to us.

Occasionally a few moments' respite would

be gained in crossing a newly frozen lead, but

in this there was need for caution.

On April tenth we came to a wide stretch

of newly-formed ice, still broken in places by

water upon which the ice had not yet formed.

Several seals popped their heads from this

water to look at us, but we had ample food

in our packs and did not disturb them.

To cross the lead meant a long detour to a

place where the edges of the thicker pack

were close together. There it was less than
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fifty feet across the spongy ice. A change of

wind might mean a greater separation and a

wait of several days on the northern side. As

I studied the conditions, Eielson stepped on the

young ice to see if it was safe, and went in to

the knees, but his long waterproof boots saved

him from a wetting.

Careful testing seemed to indicate that by

skirting round a little we might cross safely.

But soft snow had fallen, hiding the charac-

ter of the ice, so that each step must needs be

tested. As quickly but carefully as possible we

edged across, our feet spread wide and icepicks

outstretched to hold us up in case we went

through.

I got within three yards of the other side

and turned to say " Come on," when the ice

beneath my feet gave way. I went into the

water up to my waist. Eielson was transfixed

with horror. Fortunately, the ice was thicker

where he stood. By throwing my weight largely

on my arms and the extended icepick, I made

the ice hold, quickly drew my feet out of the

water and rolled over and over to thicker ice.

Just near the final far edge of the lead I
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went in again, but this time I was near enough

to haul myself with the icepick to the solid

floe.

My clothing was soaking wet, almost to the

armpits, and my high waterproof boots full

of water. I slipped the eighty-pound pack

from my shoulders and threw Eielson a line

to which he fastened his pack. When it was

hauled over, he spread-eagled across the young

ice to safety. It was a narrow shave, the cause

a dangerous though necessary haste to reach

shore.

The first thing I should have done after

falling in the water was to roll in a deep, soft

snow bank for this acts like a blotter; but

there was no soft snow nearby. The outside of

my clothes froze almost instantly. Inside them

my legs and feet were slowly getting numb.

We seized our packs and hurried to some

rough ice for shelter. A pair of spare boots and

two pairs of socks were strapped to the top

of my pack for use in such an emergency and

it was not long before Eielson had pulled my
boots and socks off. They stood up stiff and

solid as he tossed them aside.
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We squeezed much of the water out of my
pants and I dallied none getting into dry foot-

gear. The fur shirts and pants would dry as

well on me as elsewhere, so we bundled up
our packs and continued over the rough ice

for two hours before stopping to build our

quarters for the night. It was about ten de-

grees below zero.

We had abandoned one sleeping bag and one

half of the other. At night we slept in our

clothes and on our canvas packs, both of us

with our feet in the one half-bag. We found

this warmer and fairly comfortable, a safe

proceeding for a limited time. But sleeping in

one's clothes is not a practice to follow on long

journeys, for reasons of health and wear and

tear on clothing.

There was little sleep to be had the first

night after my dip, but at the end of the

second day's travel my clothes were almost

dry.

For several days after leaving the plane we
crossed many bear and fox tracks, but into the

terribly broken-up ice and soft snow nearer

shore not even the bears and foxes ventured.
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However, it was the character of ice I ex-

pected to find near the land.

In spite of the frozen fingers, Ben stuck

to his job. We forged ahead slowly, ten steps

or one step, then a tumble. Often our feet were

pinched in narrowing ice crevices hidden by

the snow; many times we had a ten minutes'

crawl on hands and knees over ridges too

steep for even a dog to cross; then a cautious

slithering dash across young ice that sagged

as if you were stepping on a stretched blan-

ket.

On April fourteenth we had to make a

long detour to get around some young ice that

was too thin to walk on. Towards evening we
came to a pressure ridge higher than any we
had seen before. Eielson looked at it with dis-

gust, but my heart was glad, for I recognized

it as the edge of the shore floe. There would

be no more rough ice to cross.

That night we camped near an old hum-
mock and built our last snowhouse on the ice.

The next night we slept in a trader's cabin on

the Alaska shore.
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6

THE FIRST AIRPLANE
FLIGHT ACROSS
THE ARCTIC

JLhe struggle had been difficult from a

hundred miles at sea to the shore of Alaska, and

painful, too, for Ben Eielson with his nipped

fingers, one of which had to be amputated

when we reached Barrow. A great deal has

been made of those
M
hardships " by some, and

perhaps rightly.

But it is wrong not to consider both sides.

Eielson might not have frozen his hand if he

had come down in a tropical ocean a hundred

miles from land, but neither could he have

walked ashore. Amundsen, after his many
years of safe walking and flying in the frozen

parts of the polar regions, lost his life finally

in that segment of the Arctic where the ice

that might have saved him (as it saved Eielson
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and me) had been melted completely away by

the Gulf Stream.

To quote Stefansson:
M The central Arctic

is a poor ocean to sail on but it is average or

better to fly over, and it is the only ocean you

can walk upon." I might add that for the pres-

ent the Arctic holds the record as the only

ocean on which a plane has landed far from

shore, repaired a balky engine, and taken off

again— and that (at our second descent of

1927) in a wind that would have raised a

heavy sea in any other ocean.

The points established that there was no

land northwest from Barrow (on which we
might, among other things, establish perma-

nent weather observatories), and that planes

with skis could land freely on and take off

from the Arctic pack (a thing proved again

and to the hilt since by the Swedes and Rus-

sians in the Nobile search) , there remained for

next year a flight from America (Alaska) to

Europe (Spitsbergen) across the full diameter

of the Arctic.

I am constantly asked why we did not plan

for 1928 to make this flight by way of the
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North Pole— especially when the route we
took was 150 miles longer, and harder to navi-

gate, than if we had flown by way of the Pole.

And then we are asked why the Pole is worth

going to in a submarine in 193 1 or later (as we

plan) if it was not worth flying to in 1928. The

reasons are plain when stated.

Up to 1909 the North Pole was a most le-

gitimate objective. Many strove to reach it and

when Peary did succeed, on April 6 of that

year, he crowned with a signal triumph one

of the most distinguished careers of not merely

polar but of all exploratory history. He spent

two days at the Pole and took a sounding.

In 1926 the North Pole, though discovered,

was still an outstanding and unattained goal

in aviation. Byrd reached it in a magnificent

forward and back flight with a plane from

Spitsbergen, observed and photographed it

from the air.

Even when attained by air, it nevertheless

remained logical for Amundsen, Ellsworth and

Nobile to fly their dirigible, the Norge, by way
of the Pole going from Spitsbergen to Alaska.

For it lay on the direct, most easily navigated
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route, and it would not have been proper to

take unnecessary chances on the first crossing

of the polar sea— the first test of a dirigible

under Arctic conditions. Moreover, when the

Pole had been reached and passed, the whole

road was a field of exploration thence to

within 200 miles of Barrow.

But in 1928 there was before us a map of

the Arctic showing as explored a continuous

and broad lane from our base in Alaska across

the Pole to Spitsbergen. Had we followed that

lane we could have reported no discovery at

the end of our work and our risk. In the polar

vicinity itself we could, of course, have

sounded where Peary did; we could have du-

plicated Byrd's and Amundsen's photographs

and observations. But since the good faith of

none of these explorers was in doubt, what

was the point of such repetition?

Clearly, if ours was to be an exploratory

flight, we had to go one side or the other of the

swath that Amundsen had mowed clear across

the Arctic. We chose the right side, as viewed

from Alaska, for there Peary had seen the ap-

pearance of land (Crocker) and Stefansson
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had reported northwest of Borden Island such

heavy and immobile ice, more than a hundred

miles from any known land, that undiscovered

land seemed probable beyond. If these or other

islands were found they would serve admir-

ably, too, for my projected meteorological

bases.

But traveling in a submarine the case is

changed. For instance, Amundsen-Ellsworth-

Nobile, flying, could take no soundings; but

we shall determine the ocean contour with a

sonic depth finder the whole way. In that and

many other respects we shall be exploring the

route as if they had never been over it. At the

North Pole Peary had only such scientific

equipment as could be hauled on sledges and

his one sounding, though profoundly signifi-

cant since it showed a great depth at the North

Pole, was not complete— his 9000 feet of

wire did not reach bottom. If we get there, we
shall have not only a staff of scientists at the

Pole but a well-equipped laboratory and can

make a variety of studies impossible for Peary

in view of his equipment and not thinkable for

Byrd in his plane or Amundsen in his dirigible.
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Our reasons for going in a submarine by

way of the North Pole from Spitsbergen to

Alaska are now, therefore, as strong and

pertinent as the reasons against flying from

Alaska to Spitsbergen by that route were in

1928.

The story of the transarctic flight was set

down immediately after we arrived at Green

Harbor and was published by the New York

Times April 22, 1928. I should probably go

more astray if I retold it now, so, by permis-

sion of the Times, I use that version here—
premising, again, that it throws light on our

submarine plans.

green harbor, Svalbard (Spitsbergen)

April 22— 1928

With Carl Ben Eielson's skillful piloting, a

perfect monoplane and engine, reliable gasoline

and oil, good weather most of the way, with

good luck and by careful navigation, we have

traveled 2200 miles above Arctic ice from
Barrow, Alaska, to Green Harbor, Svalbard.

Three parts of the way was above an area
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never before seen by man. Our course led from

Barrow to longitude 75, latitude 84, thence to

the northwest end of Svalbard. If weather fa-

vored, we planned to land at Kings Bay (Spits-

bergen) a week ago.

At Barrow we were hopeful. Today we are

thankful that aeronautical engineering skill,

conscientious workmen, and our accumulated

Arctic experience have brought us through

safely in comparative comfort.

THRICE FAILED IN TAKE-OFF

Yet the trip was not without adventure.

Our machine weighed, empty, 1800 pounds;

our load in the plane was 3,400 pounds. Three

times before we finally rose in the air we had

tried to get off and failed. One pair of metal

skis had broken after each try. Our Eskimo

friends at Barrow, thirty-three men, shoveled

more and more snow, lengthening the runway.

We finally abandoned the runway, 3500 feet

long, and with ten men and twenty-five dogs,

hauled the plane over snow to a lagoon five

miles from Barrow village. Another runway,
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5,000 feet long, was cut, this work occupying

two perfect flying days. We were already a

week late in starting (for winter is the good

flying time in the Arctic and spring was upon

us)

.

START AT 80 MILES AN HOUR

On Sunday, April 15 th, the weather was

still good. Eielson, with great skill and not a

little nerve, guided the machine at eighty miles

an hour along the fourteen-foot-wide ditch in

the snow. We lifted a thousand feet from the

end of the runway and headed straight out on

the first leg of our course, a Great Circle

course that would change twenty-two times

in as many hours, sometimes as much as

twenty-five degrees at a time by compass.

The way was clear for the first five hundred

miles. Then a cloud bank obscured the ice for

a hundred miles. We hated to lose sight of the

ice, for each mile unseen was a mile unex-

plored.

We flew for an hour at 3000 feet altitude,

needing to change the course frequently be-

cause of cloud banks. Strict attention to fre-
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quent compass changes made navigation

strenuous but not more difficult than piloting,

surrounded as we were with even grayness, no

lights or shadows, no horizon.

NO SIGN OF ISLANDS

Then clear weather favored us right west

of where Peary, Stefansson and MacMillan saw

indications which led them to believe land

might be in that vicinity. The horizon was

clear on every side. We saw no sign of islands.

Leads of open water were frequent. The ice in

general was rough and closely crisscrossed

with ridges, but was not heavily pressed and

showed no indication of even shallow sound-

ings.

We would have given much to have been

able to sound thereabout, but our experience

in getting off at Barrow and the chance of

breaking our light wooden ski brought me to

the decision that it was too hazardous to land

for just one sounding. There were places we
might have landed in an emergency, as we
landed twice last year, but getting off would
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have been a very different matter. If we had

seen new land with extraordinary features and

a perfect landing surface, a landing might per-

haps have been worth the risk.

CABIN TEMPERATURE DOWN TO IO DEGREES

Our engine functioned perfectly. The sun

was clear and well above the horizon. Fre-

quent sextant observations kept us more or

less on our course, but even without those ob-

servations, our ordinary boat-navigator's mag-

netic compass behaved much in the ordinary

way, reading within a few degrees of what we
figured it should read at each position.

We were quite comfortable in the plane.

The temperature in the cabin at the start had

been 22 degrees above zero Fahrenheit. In

eight hours it had dropped to 10 degrees above.

Outside it was 20 below zero when we started.

In latitude 84, longitude 75, we could see,

slightly west of north, dark clouds that might

have been mistaken for, or which might even

have been, land clouds. But we assumed that

Peary would surely have seen land if it existed
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in that vicinity. Soon after reaching the posi-

tion mentioned, the cloud bank off the Grant

Land coast blanketed the ice, clouds extended

for many miles and ranged high.

60OO FEET UP AND ABOVE LOW CLOUDS

The machine, which by this time carried a

normal load, climbed above the lowest clouds

at 6000 feet. The highest banks were too high

to climb over. We dodged some and plowed

through others. We had hoped to check our

course by actually sighting Grant Land in the

distance, but a heavy high storm ahead gave

us an excuse to turn more southerly, and in a

half hour, just thirteen hours from starting,

we caught fleeting glimpses of the tops of the

Grant Land mountains, peeping through the

clouds.

Our course turned sharply there. The real

flight of exploration was over.

LONE GREENLAND PEAK COMES IN SIGHT

But we still had 900 miles to go to reach our

goal. Guided by the sun's position and our
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compass, we headed straight for Spitsbergen.

Through the clouds, we caught glimpses of

ice beneath us. Our drift indicator showed a

strong wind in our favor. On the far horizon

toward Greenland a heavy, stormy sky for-

bade a cross-flight to that island continent,

so we edged along the storm area. Our course

here was almost due east. The wind was at our

back.

Three hours after sighting Grant Land one

lone peak of the most northerly end of Green-

land showed dimly in the clouds far to the

southward.

Each hour Ben Eielson swung the ship

steadily on the plotted course, and as the

course trended southward the wind, fortu-

nately, swung with us, speeding us on our way.

We headed out from Grant Land and flew

close to 85 ° north latitude, 300 miles from the

North Pole, which was as close as we planned

to go. It had been 48 below zero in the free

air. In the cabin the temperature had dropped

to zero. It was then that hot coffee from the

thermos bottles, chocolates and biscuits were

acceptable.
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STILL ONWARD AMONG CLOUD MASSES

I knew that the high northwest wind and

low temperature in which we flew would lead

to trouble where they met the open water and

warm air at Svalbard. Sure enough they did.

We had left one group of clouds behind at

Grant Land. Within 200 miles of Svalbard

(Spitsbergen) ,
high curling cloud masses rose

to heights that even our now lightly loaded

plane could not reach. Ben climbed the ma-

chine to 8000 feet and selected the lanes be-

tween the feathery masses. Observations for

ground speed and drift were now no longer

possible. We had to trust the observed sun's

position and our compass.

For one hour and a half we flew through

cloud lanes seeing occasionally a dark streak

of almost ice-free water beneath us. We fig-

ured that if the wind had held in our favor

we should be near the mountains on the north

end of Svalbard but the storm was such that

the highest mountain tops would be cloud

-

covered. We could not fly low in the clouds

for fear of running into the mountains.

172



The Plans of the Expedition

GETTING NEARER; THREE HOURS' GAS LEFT

Our engine had burned much gasoline. We
had gas for two, perhaps three hours more. If

only the weather were clear, we should have

no trouble to locate the land. To go too far

east, even if we landed safely, would take us

far into the interior of the island and probably

mean a tedious journey on foot over moun-
tains and glaciers to the settlements. Too far

west might force us down to a drowning in

the iceless sea.

Southward the clouds seemed lower, so we
turned in that direction, hoping to spy moun-
tain peaks and locate our exact position.

Suddenly two sharp peaks, almost needle-

pointed, appeared beneath us. Down we spun

through a break in the clouds for a closer view.

The air was turbulent above the heavy clouds,

between and beneath them it was boisterous.

Our now almost empty plane was tossed like

a cork on a stormy ocean. Loose things in the

cabin tumbled and rattled. With nothing to

hold on to, I could not keep my seat. It was

Eielson's training and skill that saved us then.
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With the plane nosed down and engine full on,

he held her as she bucked like an untamed

bronco.

Close to the ice-strewn water the wind was

furious. Salt spray whipped from the sea filled

the air. Over the land the snow drifted high

and thick. To judge distance was impossible.

A smooth patch of snow-covered land flashed

by for a moment, then dead ahead a mountain

loomed. We avoided it by making a quick

swerve. Then we swung broadside to the wind

and crabbed low over the water. Soon it ap-

peared that what we had missed was an island.

The glimpse was too fleeting to identify it.

As we were running short of gas, the safest

procedure was to find the smooth spot we had

noticed and try to land. I asked Eielson to do

this. Practically blinded by the snow and oil

on his windshield, he landed with the same skill

and perception with which he had brought

down our plane in the dark on the ice near

Point Barrow a year before. The wind was

such that the machine stopped thirty feet after

the skids touched snow.
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DOWN ON AN ISLAND MANTLED WITH ICE

We could see but a few feet on each side. An
ice pick was handy in the plane. With it we
discovered we were on land. The machine was

undamaged. We were safe. Our non-stop,

shore-to-shore flight had ended. We had been

20 hours and 20 minutes in the air.

The thick drift of the snow prevented us

from examining our location. The only thing

to do was to beat the snow from our clothes,

climb into the cabin of the machine and await

clear weather. We were not unduly tired nor

anxious. Kings Bay or Green Harbor could

not be far away. Our fear was that we had

barely enough gas to stay in the air for another

hour. At the worst we might walk or con-

struct a boat and reach some habitation or wait

on the coast until some boat came by.

PROSPECTS CLEARER AFTER SLEEP

When we awoke from our sleep, the sun

shone dimly. We appeared to be on an island.

Across the open water in the hazy distance we
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faintly saw what looked like houses. But the

Arctic mirage plays curious tricks with ob-

jects. It is easy to imagine that reflections

thrown up resemble any known physical thing.

We could not believe we were lucky enough to

just blindly come within twenty miles of a

town. We discovered later that it was really

the houses at Green Harbor that we saw.

Snow drifting in the high wind soon ob-

scured the horizon, but the sun could be seen.

Two observations gave us our position near

the end of King Charles Foreland, not far from

Green Harbor. But we figured by dead reck-

oning that we could scarcely have come so far

south. Still, for the last two hours in the air

we had no means of checking our drift or ac-

curately gauging the force or direction of the

wind. We knew it was furious and from

slightly west of north.

FOUR DAYS MAROONED IN GALE

For the next four days there was no oppor-

tunity to judge our position more accurately.

High winds blew from the north-northwest,
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then changed suddenly to southeast and as sud-

denly back to north again. I have never seen

worse weather in the spring in the Arctic.

Drifts four feet high formed about and over

the skis of the plane, fortunately holding her

fast to the ice, otherwise she would have

toppled during the gusts. We were housed

comfortably in the wind-proof snug cabin of

the plane, eating biscuits and chocolate, smok-

ing the few cigarettes we had and patiently

waiting for the weather to clear.

We sighted Svalbard at 6:15 p.m. local time

on Monday, just twenty hours after leaving

Barrow. We first landed twenty minutes later.

It was not until Saturday at 3 a.m. that the

weather was again fit for flying. We rose at

that hour and cut and shoveled snowdrifts for

six hours before a clear runway for the ma-

chine was made. We planned to take the air

and from an altitude definitely fix our position

and choose our course. We made a down-hill

run-way, smoothing the snow as much as pos-

sible.
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LOOSENED HIS TEETH IN THE TAKE-OFF

We were soon to find that our decision not

to land on the pack ice with a half load was

wise. The tanks now held about twenty gal-

lons of gasoline. With that and two of us in

the machine she would not budge an inch.

When I got out and pushed the tail, she started

fine, but to climb in as she moved was diffi-

cult. The first time I hung to the step and

tried to climb in but soon fell off. Eielson, un-

able to see behind from the pilot's seat, thought

I was safely in the machine so he took off.

When he turned, he saw me forlorn on the

ice. He circled and landed. We tried again,

slinging a rope ladder, provided for such emer-

gency, over the fusilage.

The second try I decided to hang on at all

costs. As the machine gathered speed, I climbed

to the tail and struggled desperately to gain

the cockpit. My hands, free of mittens

to climb better, soon stiffened with the

cold. I grasped the rope with my teeth to

help hang on. Eielson, feeling the weight

on the tail, thought I was safe and took off,
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but just before he left the ground I

slithered from the shiny fuselage, was struck

by the tail of the machine and flung to the

snow.

When the snow was freed from my eyes and

mouth I found that I had escaped with no

more harm than loosened teeth. As I now sit

and write I can rock every front one with my
tongue. I expect they will tighten in a day

or so.

GETS IN ON THE THIRD ATTEMPT

Eielson again in the air soon discovered I

was still on the ice, so he circled and landed.

We decided on one more try. We had been

running the engine for an hour, using half our

precious gasoline. If we failed the third time,

Eielson would drop me a rifle, ammunition and

food and go on alone, returning later by boat

for me. The next time I stuck one foot in the

cockpit and pushed against the snow with a

log of driftwood found on the beach nearby.

As soon as the machine moved, I tumbled into

the cockpit regardless of bruises, and off we
climbed in the air.
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Since the sky had cleared we had been far

too busy trying to get away to think of our

exact location, but soon after we circled a

headland, having climbed to 3000 feet, we

could see in the distance the wireless mast at

Green Harbor, which is situated at the en-

trance to Ice Fjord. We then realized that we

had been storm bound for five days on a place

known as Dead Man's Island.

At Green Harbor, Herr Islen, manager, and

all other officials at the radio station and the

men at the neighboring mines, treated us with

bountiful hospitality. Our Norwegian pilot,

Ben Eielson, had brought us safely through.

Our new Norwegian friends were our friends

forever.

Many observations of ice and meteorologi-

cal conditions were obtained, twelve hundred

more miles of Arctic exploration done, 2300

more miles of Arctic flying covered.

We stayed at Green Harbor until a boat

came and took us and our trusty Lockheed

monoplane to Norway and more southern

climes.

180



The Plans of the Expedition

The Arctic has treated us roughly at times

but generally it has been friendly.

7

THE AIRPLANE GIVES
WAY TO THE
SUBMARINE

i had hoped to find some islands between

Alaska and the Pole, an idea formed while with

Stefansson in the North during the years

19 1
3-1 6. When they were not discovered, and

when a landing on the ice and a sounding en-

abled me to learn that the sea in that area was

almost three miles deep, I realized that after

all we would have to fall back on Stefansson's

plan of using a submarine to explore the cen-

ter of the Arctic.

There was at least as much need for subma-

rine exploration now as there had been before

we started our airplane surveys.
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We want to study the sea— also the land

beneath the sea, which is as interesting from

some points of view as lands that stick out

above sea level. Stefansson has shown that with

sledges and dogs you can travel about freely

for that kind of study on the Arctic pack re-

mote from land, depending for food on

hunting. A group of men from his third ex-

pedition, in addition to their travel, resided on

a floe for half a year, drifting 450 miles with

it and living by hunting. So you can use that

method, too.

But the practical way of reaching the dis-

trict where study is most needed is with a sub-

marine, for you can then bring with you not

only a scientific staff but laboratory facilities

as well.

I might have started to work on this plan

soon after the transarctic flight, but that

would not have been an economical arrange-

ment. I had on hand the very best equipment

for polar flying and while it was still available

I determined to go south and try to discover

what lay south of the Pacific Ocean.

Again with the help of our Norwegian
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friends, I therefore revisited the South in 1928,

and landed near where I had struggled a whole

season afoot and with a boat six years before

to map just thirty-five miles of coast line.

On November 16, 1928, we made from

Deception Island the first airplane flight ever

made in the Antarctic, and on December 20

we discovered new land from the air for the

first time in history. This was a twelve hun-

dred-mile stretch of coast with several new
islands, two channels and a strait between

these islands and the Antarctic mainland, all in

the Graham Land sector to the south of South

America.

We made many flights that season, but un-

usual warmth, the melting of ice and disap-

pearance of snow made take-offs difficult and

prevented us from carrying out our whole

program. The main contribution of the year

was perhaps the discovery that Graham Land

was not, as on the maps theretofore, a part

of the great Antarctic Continent.

But when the flying season ended we had

not yet discovered any part of the continental

shore line south of the Pacific Ocean. That in
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reality was the major part of our plan, so it was

necessary to use there another season. How-
ever, this was six months away. I could see no

reason for remaining idle throughout an Ant-

arctic winter, so we returned to New York

looking for something to do until it was time

to start flying in the South once more.

From the general angle of coming to know
the world from personal observation, there

could have been nothing more suitable than a

trip around the world by air, and that is what

it was my good fortune to have offered me. At

the invitation of Mr. William Randolph

Hearst, I joined Dr. Eckener and the Graf

Zeppelin at Friedrichshafen and we started on

that historic flight.

At first we experienced trouble. Four out

of five of our motors broke down as we ap-

proached the Mediterranean and we made a

forced landing at Couers, in France. It was a

month or more before the machines were again

in working order and then, July 31, 1929, we

started from Friedrichshafen once more out

across the Mediterranean and the Atlantic. At

New York we turned and retraced our way

184



The Plans of the Expedition

to Germany; thence we flew over Russia and

Siberia and down the coast to Japan. This was

a never-before traversed sub-Arctic route, and

volumes might be written about the interest-

ing things we saw on the way.

From Japan we crossed the wide Pacific.

After following the coast of the United States

from San Francisco to Los Angeles we tra-

versed the continent to New York. The world

had been encircled in less than 22 days— and

in thirteen days of flying time.

This was fast moving, but my plans and

preparations for the Antarctic flying season

of 1929-30 had to move as fast. There re-

mained just three weeks to prepare for this

my second flying (but otherwise fourth) Ant-

arctic expedition. Again we joined the whalers

of Montevideo and journeyed to Graham
Land. We had, too, the assistance of a vessel

engaged in research for the British Colonial

Office, the William Scoresby. We set our

planes on her deck and proceeded south, using

pontoons on our airplanes and making flights

landwards from the edge of the pack when-

ever possible.

185



Under the North Pole

Following this procedure, we discovered

that Charcot Land, which had been thought

to be part of the continent, was an island. We
surveyed many thousand square miles of pack

ice in our search for the edge of the continent

south of the Pacific Ocean. While actual land

was not discovered between Charcot Land and

the Ross Sea, we saw fairly stable ice there

upon which a permanent weather station

might be erected.

There was no likelihood that a surface ves-

sel could reach this landfast ice in an average

season, but along its edge was a stretch of open

water in which a submarine might come up.

So it appeared a submarine would be useful

not only in the Arctic but also in the southern

polar sea.

These flights were about all we needed to

complete the airplane survey, for now we had

learned where to locate our permanent weather

observation stations. So we hurried back to

start plans for the use of a submarine to cross

the Arctic Ocean.

My own interest as an Australian lies more

in the Antarctic than the Arctic because there
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are so many people north of the equator to

look after their own polar regions. But it

seems that few explorers who are now active

have faith in the usefulness of a submarine for

polar investigation; besides it is more con-

venient to carry out preliminary trials with

a submersible in the Arctic than in the Ant-

arctic. So we hope to go north as soon as our

vessel is ready and try our luck with a new

form of Arctic transportation.

There have been only a few trials with sub-

mersibles beneath ice— by Lake, as he de-

scribes in his section of this volume; by Bower,

as described by Stefansson; and by the Rus-

sians, as again mentioned by Lake. Steamers

did not successfully and regularly cross the

Atlantic immediately after steam power was

first applied at sea. It would be strange, then,

if our Nautilus could at once traverse the

Arctic with a freedom which we expect sub-

marines to develop only after an apprentice-

ship period corresponding to, though much
shorter than, the apprenticeship of steam to

ocean-going ships.

We discuss a transarctic voyage in this book,
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and even crisscross journeys here and there in

the Arctic, but these are voyages which we

are likelier to make after three trials than one;

or, rather, voyages which we know someone is

bound to make a year or a few years from now,

when there have been enough trials and

enough mistakes corrected.

It is, then, most likely that if our prelimi-

nary fresh and salt water trials are successful

(as described by Danenhower) , if we cross the

Atlantic in safety, and if we reach the edge of

the ice one or several hundred miles north of

Spitsbergen, we shall proceed somewhat as

follows:

We shall dive and come up under a floe the

thickness and extent of which we know ap-

proximately from previous observation. On
the under surface of this floe we shall test the

pneumatically controlled guide wheel and

arm, the inverted sled runners, and other of

the special ice contrivances described by Lake

and Danenhower.

These trials successful, or accomplished

without serious trouble, we shall proceed cau-

tiously north, cruising on the surface and
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avoiding the floes as a surface steamer might—
this to conserve fuel.

When we come to pack that is dense we

shall dive, knowing that for some miles there

is certain to be about as much open water as

ice. Moreover, the ice we are in has already

met the Gulf Stream (scientifically the North

Atlantic Drift) and has been thinned by melt-

ing. It is also moving south, so that if we are

stuck (as we don't expect) under one of the

floes, there is a considerable safety factor in

the further drift and melting of that floe dur-

ing the week or so for which we have sufficient

breathing air if imprisoned.

We ought to be using a specially-built sub-

marine for this work rather than the Nautilus,

which is a war submarine adapted— no matter

how good a military submarine it was and no

matter how cleverly it has been adapted. A
voyage in the Nautilus this year under the ice,

even if we do not go farther than to the geo-

graphic North Pole, should, however, create

enough public interest on our return to enable

us or somebody else to finance a really ideal

craft, to be especially designed for under-ice
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work, and built according to what it is to do

rather than to fit a cramped financial situation.

It will only be if everything goes better

than I expect that we shall make the full cross-

ing from Spitsbergen to Alaska during the

summer of 193 1.

While the work I have chiefly in mind is that

of a comprehensive and sustained meteoro-

logical investigation, there are several other

fields of knowledge likely to gain by our ef-

forts. The expedition has many specific ob-

jects. Here is a list of twenty:

1. To gather further information as to

whether it would be safe to establish a semi-

permanent base for scientists upon the drift-

ing sea ice somewhere between the North Pole

and Alaska. This base would be particularly

valuable in connection with a plan for me-

teorological investigation with relation to sea-

sonal forecasting and for the collection of data

of value to airplanes and airships flying in high

northern latitudes.

2. To sound the depths of the Arctic Ocean

with both sonic and manual sounding ma-

chines.
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3. To collect samples of Arctic sea water

at various depths and determine the animal and

chemical content.

4. To determine the velocity and direction

of the currents within the Arctic sea.

5. To observe the summer temperatures of

the Arctic water, ice and air at various depths

and altitudes— the latter with small balloons.

6. To determine the contour and extent

of the " continental shelf " within the Arctic

sea.

7. To determine the magnetic variation and

the horizontal and vertical magnetic intensity

in high northern latitudes.

8. To conduct physical experiments with

the Gyro compass at the North Pole.

9. To weigh the earth from the North Pole

by means of the Gravity Machine (Meinesz

Gravity Apparatus)

.

10. To investigate seismatic conditions by

means of the Gravity Machine.

xi. To gain a knowledge of the geological

content of the earth's crust at the North Pole,

and gather data in connection with the origin

of the earth.
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12. To conduct wireless telegraphy experi-

ments on the flattened surface at the pole.

13. To conduct experiments with wireless

voice transmission from the point closest to

the center of the earth.

14. To determine solar light values at the

point on the earth's surface where the sun's

rays are most slanting or weak, e.g., at the

North Pole and beneath the Arctic pack ice.

15. To determine the influence of light on

the development of surface and deep sea ani-

mal and vegetable matter within the Arctic

regions. (There is considerably more life in at

least some Arctic waters than in most other

parts of the world oceans.)

16. To collect surface and upper air me-

teorological observations in high northern lati-

tudes.

17. To study the formation and disintegra-

tion of ice masses above and below the surface

of polar waters.

18. To determine the influence of low tem-

peratures on the operation of submersible

boats, their batteries and auxiliary engines.

19. To demonstrate dramatically the fact

192







The Plans of the Expedition

that submersible vessels may be used for the

opening up and development of the Hudson

Bay district and other northern areas.

20. To demonstrate that submersible ves-

sels may be used to transport at cheaper rates

North American products— through the

Hudson Bay route or across the Arctic— to

Europe, and so benefit primary producers and

industrialists.

Except as previously stated, our plans for

submarine work have been influenced by

Simon Lake more than by any other one man.

They have not been affected by Jules Verne

except as he influenced and inspired Lake, the

designer and builder of the Nautilus. No
searching of memory has enabled me to recall

that before I formed my own plans I ever

heard of Verne as the author of a romance

about travel beneath the sea; nor can I recall

that I knew there was any book dealing with

such a theme. His book itself I did not read

till in November, 1930. Now that I have read

it, however, I yield to no one in my admiration

for it. As Lake is in the habit of saying, it is

marvelous that either a novelist or a scientist
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could so truly and vividly forecast devices yet

to be invented and plans destined for so long

to be considered visionary even by the majority

of naval men.

I was, therefore, delighted to fall in with

the idea of Lake and Danenhower to honor

Jules Verne as far as it lay in our power to

do so by naming our submarine after the

Nautilus of his creative imagination.

The expedition always has before it my life

purpose to gather data looking towards the

establishment of a comprehensive permanent

meteorological service that will adequately

cover the polar areas as well as the rest of the

world, bringing nearer the time when weather

can be forecast in a general way one or sev-

eral years ahead. We also hope to collect in-

formation that will be of great value in con-

nection with the probable development of long

distance air transportation across the north

polar area. The submarine, with our labora-

tory available stationary for days and if neces-

sary weeks at strategic points (some of which

have never been reached before though

others have been skimmed over by hasty
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flyers like myself), will at least give hitherto

unattained research facilities to our scientific

staff.

These are things that need to be done.

Whether we can do them remains to be seen,

but we shall make a very good try with the

help of my associate Lincoln Ellsworth in

planning the scientific program, and of Dr.

H. U. Sverdrup, the chief of our field staff,

in carrying it out. No less do we depend on

Lieutenant Commander Sloan Danenhower,

with his experience in handling submarines,

and on Simon Lake, with his inventive genius.

Numerous other friends are helping with

money, labor, and advice.

There would be far less meaning in all the

above and more difficulty for us were it not

for the generous attitude of business concerns

and of various newspapers. Our success de-

pends largely on the dissemination of the infor-

mation we obtain, and the press can with its

widespread news service and system of feature

articles spread and popularize the results of a

scientific expedition. Those technically inter-
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ested can later turn to the various scientific

societies for the complete reports.

We have associated with us the American

Geographical Society, the Director of which,

Dr. Isaiah Bowman, has been my staunch

friend and supporter through many years. The

Carnegie Institution, realizing the importance

of magnetic work in the polar areas, has gener-

ously detailed an expert with his equipment to

carry out that side of the program. The Woods
Hole Oceanographical Institution, an organi-

zation foremost in research pertaining to the

sea, has come forward to assist us in a work

that will be in direct relation to and part of

their program for the investigation of the At-

lantic Ocean.

The Norwegian Geophysical Institute, en-

gaged for many years in work in northern

waters, has loaned us instruments and, more

important, the services of the most experienced

man in his field, Dr. H. U. Sverdrup, formerly

chief of scientific staff with Amundsen on his

Arctic voyage and drift in the Maud. Sverdrup

will be in field charge of our scientific staff.

We hope that we shall be able to give him an
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opportunity such as was never before presented

to a scientist in Arctic waters.

The Cleveland Museum, a young institu-

tion keen for the advancement of science, is

associated with us, and we hope to augment

their collections of Arctic life.

For our power we are depending on Texaco

oil and engine fuel. For food and other human
supplies we rely chiefly on the Great Atlantic

and Pacific Tea Company. Our requirements

have been scientifically studied by their expert

dietitians. Montgomery Ward and Company
have assembled for us a list from which we can

choose the entire general requirements of an

expedition such as ours. The generous attitude

of these several concerns is one of the things

that make possible such expeditions as ours.

While these three firms in the United States

practically take care of our general require-

ments, there are a few things we need which

they cannot supply. Armour and Company
of Chicago have for years made the pemmican
that explorers depend upon for condensed

food in emergency, and we will have a supply

from them.
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Malted milk is an article considered by

most explorers to be an essential part of their

equipment. As a food and a stimulant, I have

found it extremely valuable on eleven expedi-

tions. This expedition will carry Horlick's,

a supply of which has been generously con-

tributed by Mr. William Horlick.

Another item is a chocolate made by the

Friea Company of Oslo, Norway. It has been

carried by Nansen, Amundsen, Shackleton,

and others, and it has been my mainstay on

five separate expeditions. Eielson and I for

eighteen days lived on this chocolate and some

whole meal biscuit. We struggled nearly a

hundred miles over the broken sea ice, work-

ing thirteen days for sixteen hours or more a

day. We never restricted our appetites, just

ate the amount we felt necessary to satisfy

our needs, and we found when we reached

shore from our abandoned airplane that we had

done very well on just twelve ounces of choco-

late and biscuit per man per day— against the

" standard ration
99
of thirty-two ounces each

day used by many sledging expeditions.

We shall not be restricted in regular food on
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the submarine, and we shall have a quantity-

packed especially for an emergency.

One of the things which makes this sub-

marine venture the most logical and appar-

ently safe method of travel across the polar

seas is that we can carry a sufficient weight of

scientific equipment to make the trip worth

while, our men can be comparatively com-

fortable in permanent quarters, and we can

carry enough food and other supplies for

every-day use besides our emergency ration.

There is no reason, so far as I can see, why a

submarine will not be successful in Arctic

waters, but I shall let Lake and Danenhower

tell you the details of how we expect to arrange

and work the submarine toward that end.
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M 7.7_;-;_r l CRACK! And Away We
Go.

TO THE NORTH POLE IN A SUB-
MARINE BOAT WITH DYNAMITE
TO BLOW HOLES IN THE ICE "

That was the heading of a full page illus-

trated article in the New York Journal, Febru-
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ary 6, 1898. The article excited the criticism

of many people 33 years ago when my plans

to utilize a submarine for north polar explora-

tion were first made public. Many considered

the idea as fantastic, the ignorant imaginings

of some poor " hairbrained inventor."

I remember I was very much chagrined at

the way the article was illustrated, and took

exception to its publication in the form in

which it was put out, which bore no resem-

blance to the real method of operation. As illus-

trated by the artist, whom I had never met,

the scheme was fantastic. For instance, the

illustrations I objected to showed the Argonaut

at the bottom of the ocean about a mile deep

with towering icebergs extending down about

1000 feet below the surface.

Since that day 3 3 years ago, I have had many
laughs at the doubting Thomases who said the

building and operation of submarines was im-

practical, foolhardy and useless. For during

that time the submarine has changed the naval

policies of the world.

When the above-mentioned article appeared,

I was experimenting with my submarine boat
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the Argonaut, which was built at Baltimore in

1896-97.

A short time previous to the public presen-

tation of the idea to use a submarine in polar

work, a Mr. Alfred Riedel came to me and

said he was a friend of Dr. Nansen and told

me of the difficulties Nansen had found in his

then recent journey over the ice, due to the

large number of
ft
leads " (open water) he had

encountered, sometimes miles in width, which

forced him to make long detours or to ferry

himself and associates, his dogs, provisions and

scientific equipment, across.

Mr. Riedel, who was familiar with my ex-

perimental work with the submarine Argo-

naut, asked me if it were practical to build a

submarine that could be navigated under ice.

I assured him that it was and he said if I would

prepare designs of such a vessel he would take

them to Nansen and see if he could interest

him in the project.

I did prepare designs for such a vessel and

took out on it U. S. Patent No. 638,342. This

was applied for on April 4, 1898, and in its

specifications the following preamble occurs:
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"This invention relates to submarine vessels, and

is particularly designed for navigating in water

covered by surface ice, and has for its object, first,

to provide a submarine boat with means for en-

gaging the under side of the ice to furnish a sliding

contact therewith and to combine with such means,

means for ballasting the boat in such manner that

the contact between the boat and the bottom of

the ice will be reduced to a minimum; second, to

provide the boat with a vertically adjustable guide

or guides projecting from the boat and adapted to

engage the surface ice or the water-bed and guide

the vessel over the uneven surface thereof; third,

to provide a traction-wheel arranged to engage the

under surface of the ice and means for rotating the

said wheel to propel the vessel; fourth, to provide

improved means for supplying air to and exhaust-

ing it from the interior of the boat and the engine;

fifth, to provide improved means for rendering

harmless back explosions of the engine; sixth, to

provide novel torpedo mechanism for blasting the

ice, blowing up ships, and the like; seventh, to

provide means for affording an exit from the

boat through the ice; eight, to provide novel

means for establishing telephonic communication

between the submarine vessel and another vessel

or a fixed station, and, lastly, to provide certain
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other features of invention, hereinafter fully

described."

This was the pioneer patent for a vessel to

operate submerged under ice, and was pro-

tected by (to use patent nomenclature) sev-

eral basic or fundamental claims. Since then

I have taken out several other patents for sub-

marine vessels capable of operating under ice

and I believe I am the only inventor or sub-

marine builder who has given any considerable

thought or study to the advantages that may
accrue to mankind by the use of under-ice

vessels.

When I presented my plans to Mr. Riedel

he became quite interested. Before I knew it,

he had arranged for me to address the faculty

of Johns Hopkins University at Baltimore on

the subject of navigating to the Pole by sub-

marine. The novel idea brought out the whole

faculty.

After I had explained the manner in which

I proposed to build the vessel and operate it

under the ice, the discussion was on. It waxed

rather warm, as I remember, between some of
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the professors who agreed that the plan might

be feasible and others who said it was ridiculous.

I was cross-examined rather sharply by one

professor who was supposed to be a bright light

of the University in what we then called the

Physical Sciences. He asked rather sarcastically

for my qualifications to know anything at all

about hydrostatics, pneumatics, or electricity,

and did I have a degree, or any education what-

ever in the sciences that would warrant anyone

giving credence to such a hair-brained propo-

sition?

Among other things, this professor asked:

" Don't you know that icebergs are only one-

tenth above the surface of the water and nine-

tenths below? If you had to run under one

extending 100 feet above the surface you

would have to go down 900 feet to get under

it, and there you would have a pressure of

nearly 400 lbs. per inch, and that on a boat of

any considerable size this would mean a pres-

sure of over a million tons?
"

As I was quite young at the time and did not

have the
M
degree " which he seemed to think

was so essential, I had to fall back on telling
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the Professor what Nansen had said about there

being no icebergs in the north polar sea, and

that the thickest ice produced by actual freez-

ing was about 14 feet. The Argonaut had been

down 50 feet and she was lying only a few

blocks away from the room where we were

debating, at the Light Street Wharf, and I

would be glad if himself and other members

of the faculty would take a trip with me down
the Patapsico River and out into Chesapeake

Bay where we had found 50 foot depths. We
would there give him a physical demonstra-

tion that certain of the things I claimed a sub-

marine could do were not theory but actual

fact.

This particular professor refused the invi-

tation, but a number of the faculty did accept,

including the aged Dr. Gilman, President of

the University. I submerged the Argonaut for

them and showed them how a diver could be

sent out of the submarine to climb up on the

deck of the vessel or to take a walk on the

bottom of the sea and again return into

the boat, without any water entering the ves-

sel. Now this is a very simple thing to do and
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any high school youngster who has ever studied

elementary science should readily comprehend

how it is done— by air pressure. We have been

doing it for years. All the submarines we de-

signed and built for Russia and Austria had

this feature, but I am frequently surprised to

find that many, even in the business of build-

ing and operating military submarines, ap-

parently know nothing about it.

I think the majority of people are doubting

Thomases and that most of our ancestors must

have come from the stock that settled Missouri.

It is perhaps a good thing that this is so, other-

wise there would be no obstructionists and no

glory or fun in confounding them.

Wilkins is going to make the submarine trip

across the Pole if he retains his health and is

not prevented by " force majure " from ac-

complishing his purpose. My associate Captain

Danenhower explains in this book the con-

struction of the Nautilus and tells how it navi-

gates beneath the ice. I omit that discussion,

accordingly, and turn to a history of past at-

tempts to get an under-ice boat built.

I have just looked over some old clippings
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from 1898, when the project was first ad-

vanced. While a few of the articles were en-

couraging and some of the editorials also, the

majority were unfavorable and the terms

" foolhardy," " ignorance of polar conditions,"

" icebergs," " preposterous," etc., were com-

mon. Some of the editorials were amusing in

their combination of assumed knowledge with

real ignorance.

I do not know whether Mr. Riedel ever took

the proposition to Nansen. If he did, he never

told me what Nansen thought of it. Perhaps

he did not want to hurt my feelings. Anyway
nothing ever came of it and Mr. Riedel dropped

out of the picture, until recently I received a

letter from him recalling his efforts to promote

the idea some thirty-four years ago.

At one time I thought Mr. Joseph Pulitzer,

Senior, might be sufficiently interested to back

the plan for the New York World. Mr. Irving

Bacheller, then editor of the World, asked me
to come to New York to see him about it. He
gave me a dinner at the Lotus Club and seemed

to think he might succeed with Mr. Pulitzer.

This was about the time Bacheller brought out
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his novel " Eben Holden," which proved such

a financial success that he retired from the

editorial field and so nothing came of that

scheme.

In 1902 I designed and built the submarine

Protector, which was built in Bridgeport,

Connecticut, and taken to Newport, R. L, in

the winter of 1903 for trials. The weather was

very cold and Narragansett Bay filled with

ice. The Naval Board that was sent to conduct

the trials used the U. S. Steamer Sylph as their

headquarters and we started out for trials. The

Sylph was 123 feet long and 20 feet beam,

with powerful engines, while the submarine

was only 65 feet long and 10 feet beam with

light power in comparison with the Sylph.

The Sylph got caught in the ice and was

unable to get out for some time, but the Pro-

tector was able to go through it without diffi-

culty, for she had a ram-shaped bow which

slid under and lifted the ice till it broke and

could be pushed aside. When the Sylph finally

got loose the Board discontinued the trials until

spring— more on her account than ours.

I then applied to the War Department for
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trials, as they were interested in submarines for

coast defense. By command of Lieut. General

Miles, they sent a board composed of Major

Arthur Murray, Captain Charles I. Bailey, and

Captain Charles F. Parker, who on January 20,

1904, made submerged runs in Narragansett

Bay in open water and on the bottom of the

Bay. During this time they went into the div-

ing compartment, the door was opened, and

they witnessed the operation of searching over

the bottom and grappling a cable connecting

Newport with the mainland, showing how a

submarine with a diving compartment could

locate and cut communications at sea.

During part of these trials the Protector

traveled under ice. When she came to the sur-

face she broke through a floe 8 inches thick

(see illustration page 240). This is the first

time a submarine vessel was ever navigated

under an ice field.

The official report of these trials to the Gen-

eral Staff of the Army closed as follows:

ff The Board recommends in consequence of its con-

clusions that jive of these boats be purchased for

use in submarine defense, as follows:
"
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Then followed the names of the localities

where they wished to use them and the neces-

sity therefor.

Now the Protector had not been especially

equipped for running under ice at this time, so

I decided to apply one of my patented features,

the inverted sled runners to enable the vessel

to slide along under ice without injury to her

top hamper, such as conning towers, peri-

scopes, deck guns, etc. (see illustration on

page 224).

Before any opportunity occurred for ex-

tensive trials with this attachment on the Pro-

tector, both Japan and Russia began negotia-

tions for her purchase. She was finally sold

to Russia and sent to Cronstadt. After com-

pleting her trials in the Gulf of Finland and

training a Russian crew, she was sent to Vladi-

vostok and was the only submarine to see

active service off Vladivostok in the defense

of that port during the Russian-Japanese war.

Further orders for submarines necessitated

my spending considerable time in Russia for

several years, during which period I had op-

portunity to make some further tests in the
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advantage of operating submarines in ice-

bound waters.

We made trips between Kronstadt and the

mainland with one of our larger submarines,

the Kaiman, after navigation was closed by-

ice to all surface ships except the large ice

breakers. She had a superimposed superstruc-

ture deck which housed two torpedoes and ex-

tended aft of her large conning tower, in which

a small motor boat was housed. I found that

by inclining her bow slightly under water, she

would underrun the ice and easily break it up-

ward, the fragments being thrown to either

side on top of the ice, leaving a narrow passage

wide enough for the superimposed superstruc-

ture and conning tower to pass.

Based upon the above-mentioned successful

method of breaking up and throwing ice off

to either side, the Nautilus has been provided

for her coming polar journey with a much
higher superimposed superstructure and espe-

cially equipped for breaking or ripping ice up-

wardly and throwing it to either side to make
a passage of sufficient size to pass our elevating

conning tower or air intake and exhaust pipes.
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About this time I prepared plans for a mili-

tary submarine especially designed for navi-

gating under ice and submitted them to the

Russian Admiralty, suggesting that it was

much easier and safer to send large submarines

of that type through the Arctic around the

north coast of Russia and Siberia for the pro-

tection of their Pacific coast ports than send-

ing them through the tropics around the south

coast via the Suez Canal, through which they

had to receive permission of other countries

to pass.

Some of the Russian officers who had by this

time become familiar with the advantages of

the submarine in cold and ice conditions, highly

favored my plan, but the war was closed before

the building of such type boat was authorized

and nothing further was done at that time.

But I have recently learned that Russian mili-

tary submarines have been fitted with attach-

ments similar to that first used on the Protector

and have successfully navigated under ice off

Vladivostok and in the Gulf of Finland.

However, they had what might be termed

makeshift attachments, and the Nautilus is, as
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far as I am aware, the only submarine that has

ever been properly remodeled for extensive

under-ice voyages.

When we became involved in the World

War, I immediately visualized what might

happen if the enemy should succeed in sending

submarines or a Zeppelin across and bombing

some of our locks in the Panama Canal, thus

shutting us off from our West Coast and the

Oriental countries, except by the long and

dangerous passage around the south end of

South America. I therefore prepared plans

for a cargo-carrying submarine especially

equipped for under-ice navigation to ply be-

tween the Atlantic and Pacific Oceans by the

far shorter route around the north end of

North America, and submitted a model and

plans of such a vessel to the U. S. Shipping

Board.

Mr. Denman was Chairman of the Board at

that time. We had several interviews and one

nearly all night session. Mr. Denman, after re-

ceiving favorable opinions from his technical

advisors, stated he believed we should have a

hundred of such vessels built at once, as they
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could have a much better chance than surface

ships in evading the military submarines which

at that time were destroying surface craft by

the millions of tons. I was authorized to visit

various steel plants and to select shipbuilding

plants, or sites, along the coast suitable for the

assembly of these large cargo-carrying sub-

marines so they could be turned out in the

shortest possible time.

But now arose differences of opinion as to

the management of the Shipping Board and

General Goethals was appointed as head of the

construction branch. So I had to sell the idea

to him all over again. After further consulta-

tions with some experts he called in, he also

approved the idea, but said he thought only six

or seven should be built first to try them out.

In the meantime I had a staff of naval archi-

tects and engineers working up the details of

the two types of cargo carriers, one of about

1 1,000 tons and the other of about 13,000 tons

submerged displacement.

New trouble arose in the Shipping Board

affairs at this time. Both Mr. Denman and Gen-

eral Goethals resigned, and I could not interest
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the new officials in the idea. Instead they

adopted the policy of building the ordinary

type of surface ship in such great quantity that

the Central Powers would not be able to sink

them all! Thus came into being that vast fleet

of wood and steel ships of moderate tonnage

which has cost the nation billions of dollars.

Most of these vessels have been converted into

junk by now, as they could not compete with

larger craft.

After the war was all over, I was tempo-

rarily gratified to learn from the head of one

of the advisory commissions that they were

again considering the possibility of taking up

my plans for building submarine cargo carriers.

Ever since I designed my first submarine as

a boy in 1883, shortly after reading Jules

Verne's twenty thousand leagues under
the sea, I have been impressed with the

submarine's possibilities in the scientific in-

vestigation of under-sea conditions. After I

had made a demonstration of the practicability

of navigating along the water bed of the sea in

a crude coffin-shaped vessel only 14 feet long,

which was built of rough boards, double-
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planked with a layer of canvas between, I or-

ganized a company to build experimental sub-

marines for various commercial purposes. This

company was not permitted to go into business

on its own account, but only to build and test

out designs and then to grant license rights to

others to go into the various kinds of business

for which I believed the submarine well

adapted.

At this time I reserved to myself the right

to use a submarine vessel for scientific and

exploration purposes and have never failed to

try to interest those who have made the in-

vestigation of the Arctic sea their principal

life work. I have met and tried to interest such

men as Nansen, Scott-Hansen (who was with

Nansen on his
lt
Farthest North " expedition,

before Peary's trip to the Pole), Amundsen
and Stefansson— but the advantages of sub-

marine navigation did not appeal to most of

them because of their lack of knowledge of

under-seas craft.

But if I failed to interest the explorers, my
own interest grew as I talked with them and

read their books, and as I accumulated infor-
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mation through spending several years in Rus-

sia, learning about the vast undeveloped areas

in the North. With growing knowledge I be-

came more and more convinced that subma-

rines with ability to navigate below the ice

fields which partly cover the Arctic Ocean

would open up vast empires of enormous

wealth, and would furnish the ideal means for

comfortable and leisurely travel while investi-

gating the polar seas and shores.

Stefansson was the only explorer, till re-

cently, who seemed to grasp the possibilities of

the submarine in this field. He has spent more

winters in the Arctic than any other explorer

except Rasmussen and for much of that time

has lived by hunting both on shore and on the

pack hundreds of miles out at sea. His books,

THE FRIENDLY ARCTIC and THE NORTHWARD
course of empire, show the great opportu-

nities that exist in the North in many lines of

endeavor. I was much gratified to find that he

approved of my plan to use submarines to

open up these northern seas to commerce. He
has given me valuable information regarding

the ice conditions a submarine would be likely
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to encounter. One of the most important of

these was that he had never seen 25 miles of

continuous ice, without finding open leads

large enough for a submarine to come up and

replenish her air supply and recharge batteries.

In 19 1
3-1 6 Captain Wilkins was second-in-

command of the northern section of Stefans-

son's third expedition in the Arctic and com-

mander of one of his ships, the Mary Sachs. He
states that the submarine was frequently dis-

cussed by himself and Stefansson. Its possibili-

ties for Arctic service were considered and the

conditions that must be met were studied

while in the field.

In 1928, when Wilkins arrived in Spitsber-

gen after his successful flight across the Arc-

tic, he reported he had seen numerous leads

beneath him on his crossing from Alaska and

announced that he had become convinced that

the submarine was the best form of transpor-

tation for a serious scientific expedition in

these northern solitudes.

While I did not anticipate that Wilkins

would do much more than express an opinion,

his endorsement led me again to hope that I
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might live long enough to see one of my cher-

ished ideas realized, the opening of the topmost

land areas of the world to commerce. But

capital is timid and its knowledge of subma-

rines and the possibilities in the industrial field

is slight.

Explorers, scientists and inventors are sel-

dom men of wealth; their pleasure in life is

largely from their discoveries, investigations,

and creations. Submarines cost money, both to

build and to operate, and so I was much sur-

prised to be called out of bed in the early hours

of the morning some months ago by a news-

paper reporter who wanted to interview me
in connection with a meeting between Cap-

tain Wilkins and my associate, Commander
Sloan Danenhower.

Danenhower has also the spirit of Arctic

adventure in his blood. His father was one of

the surviving officers of the famous Jeannette

Expedition, sent out by the New York Herald

to try to discover the long-sought Northwest

Passage— a search that has spelt the doom of

many sturdy surface vessels and has caused the

loss of hundreds of brave men since Henry
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Hudson lost his life in one of the earlier

attempts.

At first Wilkins, Danenhower and myself

considered using for his coming expedition my
Defender, for she was the only privately owned

submarine in the world, the property of Lake

and Danenhower, Inc. But we changed our

plans when we received word from the Navy
Department that some of the more modern

submarines were to be scrapped in accordance

with the Naval Treaty. Among the list of

those to be scrapped I noted some of the

O type boats, which the Lake Torpedo Boat

Company had built and delivered to the Navy
Department right after the close of the War.

One of these could readily be remodeled and

would make an ideal craft for the proposed

expedition.

I immediately got in touch with some

friends in Washington, requesting that this

boat be withdrawn from scrapping and turned

over to us to be fitted up especially for Arctic

exploration work. Captain Danenhower, as

well as Captain Wilkins, was absent from the

country at this time, but immediately upon
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As Jules Verne pictured his submarine adventurers in 20,000

LEAGUES UNDER THE SEA.



The Under Ice Submarine

his return we went over to the Philadelphia

Navy Yard and inspected the various boats to

be scrapped. We came to the conclusion that

the O-12 was the best for our purpose.

When Captain Wilkins returned from

abroad he also approved of her use. We suc-

ceeded in getting her assigned to us and pro-

ceeded to make certain necessary modifications

to adapt her to under-ice work. These modi-

fications of the O-12 very materially change

her surface appearance and add considerably

to her submerged displacement, owing to the

large superimposed superstructure with its

toboggan or sled deck. There are many other

changes. A description of her as she now is has

been written by her future commander on the

Arctic voyage, Commander Danenhower, so

I do not go into that matter here.

Now to answer the critics regarding value

to mankind in all this risk Captain Wilkins

and his crew are going to take in the trip across

the polar basin.

Captain Wilkins can explain better than I

the scientific advantages to be gained. But

most of my urge to see this submarine voyage
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made is related to commercial advantage that

will come to many people of many countries

in opening up to civilization a vast Arctic ter-

ritory which only needs proper transportation

facilities to nTake it one of the productive sec-

tions of the earth's surface. The friendly

arctic, by Stefansson, will, I believe, be revo-

lutionary to those who have not read it,

for that book shows conditions in the North

to be far from what most people have believed

them.

To get a comprehensive and strategic view,

look at a globe, for that is the only way you

can get a real grasp of the situation. Maps

printed on the flat do not give a true picture

as it is impossible to depict on them the areas

of the globe to a uniform scale, and it is diffi-

cult to carry a non-uniform scale in mind.

Take a flexible ruler and measure up the

areas north of the 6oth degree of north lati-

tude. It will be found that the land surface is

nearly twice the area contained in the whole

United States. The land lying north of the

trans-continental railways in both hemispheres

is more than three times the area of the United
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States and many times the area of non-Soviet

Europe.

Now as to distance between important

countries: Take a string and lay off the short-

est possible water course between Liverpool

and Seattle or Liverpool and Tokio. It will be

seen to run north via the polar sea and to be

only about half as far as if you went south via

the Panama or Suez Canal. A water trip across

the edge of the Arctic from Liverpool through

Bering Straits to the north Pacific is almost a

straight line, or great circle, as navigators call

it.

Every transportation engineer knows that

the cost of delivering freight resolves itself into

cost per ton per mile. Therefore, if two ships

carrying 10,000 tons start for the same port

and one ship has to travel only about half the

distance to reach that port, the advantage

would be with it. We halved the distance of

trade routes from the north Atlantic ports of

America and Europe to the north Pacific ports

of America or the Orient by building the

Panama Canal: so why not halve distances

again by building a type of ship that can navi-
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gate the Arctic and thus establish still shorter

trade routes in which there would be no canal

tolls to pay?

The successful voyage of Captain Wilkins

between the north Atlantic and the northern

Pacific around the north end of America (the

Northwest Passage), the north end of Asia

(the Northeast Passage), or a direct trans-

arctic route via the North Pole, will be a pio-

neer voyage showing a near seaway to the Far

East. I believe that within a few years there-

after regular cargo-carrying submarines of

large size will be taking this short route during

five or six months of the year.

I would now suggest that my readers refer

to the official geological, forestry, agricultural,

mining, and other reports covering the natural

products of the northernmost countries of the

globe, and I believe they will be as much as-

tonished as I was when I first began to investi-

gate what these territories contain in the way
of natural products.

One of the last books Jules Verne wrote was

Called THE PURCHASE OF THE NORTH POLE.

I find this book is not very well known, but

228



The Under Ice Submarine

it is worth reading. In it he represents that the

North once had a tropical climate. It is still

so rich in natural products that (according

to the story) a group of wealthy capitalists

found it worth while to buy this supposedly

worthless territory from the nations claiming

different lands bordering on the Arctic. They

then expended some billions of dollars in a

scheme to set the earth around on its axis per-

manently, so as to bring this great wealth again

into the temperate zone. The plan was an in-

genious one and was watched over by a group

of the greatest scientists and engineers in the

world. But a very simple incident, a dog fight

in the street, caused the failure of the enter-

prise. Like most of Jules Verne's stories, this

book is educational as well as entertaining. It

is evident that he had studied the resources of

these northern latitudes and visualized the pos-

sibility of their becoming workable some day.

I feel I owe much to Jules Verne for his

TWENTY THOUSAND LEAGUES UNDER THE SEA,

FROM THE EARTH TO THE MOON, THE DESERT

island, five weeks in a balloon, and others,

for they contain much sound information put

229



Under the North Pole

up in an attractive form. They were to me
virtually textbooks in the form of stories, fun-

damentally sound and different in that from

those of some of his imitators.

When I made the first successful open sea

run of a submarine in the Argonaut from Nor-

folk to New York in 1898, in which voyage I

covered many miles, traveling wagon-like on

the bottom of the sea, Jules Verne cabled his

congratulations under date of August 21,

1898. He said:

" While my book, twenty thousand leagues

under the sea is entirely a work of the imagina-

tion, my conviction is that all I said in it will come

to pass. A thousand mile voyage in the Baltimore

submarine boat [the Argonaut] is evidence of this.

This conspicuous success of submarine navigation

in the United States will push on underwater

navigation all over the world. If such a successful

test had come a few months earlier it might have

played a great part in the war just closed [the

Spanish-American War],
" The next great war may be largely a contest be-

tween submarine boats. I think electricity rather

than compressed air will be the motive power in
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such vessels, for the sea is full of this element, it is

only waiting to be harnessed as steam has been. It

will not be necessary to go to the land for fuel any

more than for provisions. The sea will provide food

for many and power without limit. . . . Be-

fore the United States gains her full develop-

ment she is likely to have mighty navies not

only on the bosom of the Atlantic and Pacific but

in the upper air and beneath the water's surface.

Jules Verne

Jules Verne was still living at Amiens,

France, when I was called to Russia in 1904. It

is one of the regrets of my life that I did not

visit him en route, but on my arrival in Paris

I was met by the Russian Ambassador who
asked me to take an assumed name, as the Rus-

sian Government did not want it known that

I was being employed by them to build a fleet

of submarines.

Excepting a few pioneers of thought, like

the clergyman Wilkins in the seventeenth

century and the novelist Verne in the nine-

teenth, the past has considered the submarine

purely as a destructive military weapon. Even
as such it was long scoffed at by naval men of
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the old school who had been brought up to

believe that the large battleship of the dread-

naught type was the final word in naval arma-

ment. The decline of the prestige of the ex-

pensive battleship started when Lieutenant

Weddington in one little submarine sank three

large cruisers within an hour of each other.

It seems to require some outstanding per-

formance such as that to get the attention of

those who, to quote ex-Secretary of the Navy
Daniels, think, because they know what has

been done in the past, that nothing but past

accomplishment is worth considering.

I believe Captain Wilkins' trip across the

Arctic in the Nautilus will jolt the public into

realizing that the submarine's place in the sci-

entific and commercial field is as important as

in the military field.
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TJLhe Arctic Submarine Nautilus (ex-

U. S. S. O-12) was built by the Lake Tor-

pedo Boat Company of Bridgeport, Conn,

for the U. S. Navy in 19 18 at a cost of over

$1,000,000.

In accordance with the London Naval

Treaty, O-12 was due to be scrapped. The
Secretary of the Navy turned her over to the
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U. S. Shipping Board who in turn chartered

her to the firm of Lake & Danenhower, Inc.,

Bridgeport, Conn., who are reconditioning her

for this special Arctic service. The charter was

granted for the sum of $1.00 per year for five

years, with the distinct understanding that the

submarine should be used only for scientific

research and be eventually scrapped in accord-

ance with the London Naval Treaty. Lake &
Danenhower, Inc., gave bond to the U. S.

Shipping Board and will sub-charter her to

the Transarctic Submarine Expedition, Inc.,

headed by Captain Sir Hubert Wilkins, for a

voyage across the top of the world from Spits-

bergen to Bering Straits via the North Pole,

this coming summer ( 193 1 )

.

The principal dimensions of the Nautilus

are as follows:

Length over all 175' o"

Beam moulded 15' 9"

Depth " 15' 9"

Lowest part of

Reserve Buoyancy 76.38 tons

Surface Speed Oil

Max. 14.10 knots

Submerged speed

electric motors max. 10.53
"

Economical cruising

speed surface 10.99
"

Submerged tonnage jjo tons

Surface 616 "

keel to top of

superstructure 18'

Lowest part of

keel to top of

conning tower

hatch 24' y&
"
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Radius of Action

Surface normal at 10.99 kts. 3654 miles

" maximum 10.99 " 73 z(>
"

Submerged

At maximum speed 1 hour 10.53
"

At economical speed of 3

kts. 41.66 hours 125
"

Naval Crew— 3 officers, 30 men

Arctic Crew— 19 all told, including Commander of Expedition

and scientists.

The Nautilus is twin screw and is powered

with two 500 BHP 4 cycle vertical trunk pis-

tons, air injection Busch-Sulzer-Diesel Engines

which are connected to two 200 HP Diehl mo-

tors. These motors are connected to a 120 cell

WL 43 Exide Storage Battery of a total capac-

ity of 500 amps.

The Nautilus is of the single hull type. Im-

agine a long steel cigar, but with the top of

the cigar flat. This is what is called the rising

hull section and the construction raises the

center of buoyancy of the submarine. In other

words, all the circular frames, which are

spaced about 18" apart, are tangent to a top

line instead of being symmetrical about a cen-

tral axis. On the top of this steel cigar with a

flat top is built a light non-watertight super-
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structure which serves as a working platform

while the vessel is operating on the surface and

automatically fills with water as the vessel

submerges.

Assume that we are looking at a fore and aft

cross-section of the vessel, or " inboard pro-

file " as we call it. The bow is at the right of the

sketch and the stern at the left. Starting with

the bow, first come the four torpedo tubes

which have had their muzzles blocked with

heavy steel plate. These tubes run watertight

through the forward trimming tank and their

breeches project into the torpedo room which

is the next compartment. We have made the

old torpedo room into a diving compartment,

airlock and laboratory, all of which will be de-

scribed later. Under these compartments there

is stowed fuel oil for the Diesels, distilled water

in a lead-lined tank for re-watering the stor-

age battery and a supply of fresh water for

ship's use. The farthest aft of the double bot-

tom compartment here is the old magazine,

which now serves to house the base of the new
telescopic conning tower and the sonic depth-

finding and recording apparatus.
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Going aft through the watertight door, we

enter the forward battery compartment. Un-

der our feet are stored 60 of our 120 Exide

storage battery cells and above the storage bat-

tery flat space is provided for part of the liv-

ing quarters. Continuing aft through another

watertight bulkhead, we enter the central con-

trol compartment, or, as we call it, " COC."
This corresponds to the pilot house of a surface

vessel. Here are located all the instruments and

appliances for handling and controlling our

submarine. It is a maze of valves, gauges,

wheels and recording instruments. The air

manifold, depth gauges, horizontal and verti-

cal steering gear, gyro and magnetic compasses,

periscope, etc., are located in this " COC."
Continuing aft, we come to the after battery

compartment where another 60 cells of our

Exide battery are located, under our feet as

in the forward compartment. Here also are

located the electric range, electric vacuum
cooker, electric ice box, etc. We call it the

galley and it is a very necessary part of our

equipment.

Aft of the galley is the engine room, con-
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taining the main switchboards and the two

500 BHP Busch-Sulzer-Diesels. Space is at a

premium in this compartment but there is

enough so you can get back of the engines for

repairs. Abaft the engine is the motor room

which contains the 200 HP Diehl electric mo-

tors. Here we also have a lathe, drill press,

grinder, etc., by means of which any ordinary

sea repairs can be carried out by the ship's

force.

The method of operation of the Nautilus is

conventional for a submarine of her type, sea-

water being admitted to her ballast tanks to

destroy her buoyancy and cause the boat to

submerge and this water is then either blown

or pumped from the ballast tanks to restore

her buoyancy and cause her to rise.

Air for breathing and blowing purposes is

contained in air flasks of 140.96 cu. ft. total

capacity stored at a pressure of 2000 lbs. per

sq. in. and is let out as required through reduc-

ing valves. This air is renewed when on the sur-

face by running the air compressors.

Contrary to popular belief, there is normally

little or no rise of atmospheric pressure inside a
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Newport in the winter of 1903—04, during ice trials. During

the three days of submersion the boat was operated under an

ice floe 8 ft. thick, through which she broke coming up on the
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submarine. The barometer is always carefully

watched and when any considerable rise oc-

curs the air compressors are run with their

suctions on the boat and the excess air dis-

charged overboard, reducing the pressure in-

side the boat to normal.

Sufficient air is contained in the storage

flasks to permit the Arctic crew of 1 8 to live

for about three days submerged. By the use of

soda lime to remove the carbonic acid gas, and

liquid oxygen to regenerate the air, it is ex-

pected to increase the possible living time to

6 days.

You remember I used the words
lt
reserve

buoyancy." By it we mean the amount of ex-

cess buoyancy a vessel has, which causes her

to float. A stone has no reserve buoyancy, a

piece of cork has a great deal.

In the case of a submarine, when this re-

serve buoyancy is destroyed by admitting

water to the ballast tanks, the vessel sinks; and

when she is in balance, just at the point of

sinking, she is in a condition of neutral equi-

librium or, as we say, neutral buoyancy. Ac-

cordingly, when she sinks she develops what
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we call negative buoyancy. In other words, a

vessel which is floating has reserve buoyancy,

one that is just sinking has neutral buoyancy,

and one that has sunk has negative buoy-

ancy. The difference between a submarine and

a surface vessel is that the submarine can get

herself into the three conditions of reserve,

neutral and negative buoyancy at will, while

the surface vessel must always maintain her

reserve buoyancy, because if it ever becomes

negative she will sink not only for the first

but also for the last time.

The Nautilus is operated on the surface by

her Diesel engines. At the economical surface

speed of 1 1 kts. she has a maximum radius of

7326 miles.

When running submerged, the Diesel en-

gines are stopped and the electric motors turn

the propellers, receiving " juice " from the

storage battery, which is similar to the storage

battery in your car. These batteries are huge

affairs, each cell weighing a thousand pounds.

The whole battery of 120 cells weighs more

than 60 tons and takes up a large amount of

space in the boat.
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The submerged speed, of course, depends on

the rate of discharge of the battery. Discharg-

ing at a rate which will give the Nautilus a

speed of 3 knots submerged, she can run for

more than 40 hours— so that her maximum
underwater radius on one battery charge is

about 125 miles.

When it is desired to recharge the storage

battery, the boat must come to the surface.

You throw out the tail clutches to the propel-

lers, the Diesel engines are started, and the

electric motors then become generators, put-

ting
M
juice " back into the storage battery.

When the battery is again fully charged an-

other 125 miles at 3 kts. can be run.

Under the ice I do not propose to run the

Nautilus ordinarily faster than 3 kts. because

at that speed it would be safe to hit an obstruc-

tion, as she is equipped with special reinforce-

ment at the bow and our collapsible bowsprit

is designed to withstand the shock of a colli-

sion at this slow speed.

Normally it takes eight hours in the air to

charge the storage battery, and we propose to

spend not more than sixteen hours out of each
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twenty-four submerged— the other eight be-

ing devoted to charging the battery and taking

various scientific observations.

If we can make good, each day, 50 miles

toward our destination, it will permit us to do

the voyage of 2100 miles from Spitsbergen to

Bering Straits via the North Pole in, say, 42

days, so that starting July 1 from Spitsber-

gen we should arrive near Alaska about the

middle of August and before the freezing

recommences.

The problem is to have the open spaces in

the ice (the leads) available and coinciding

with our necessity for coming up to charge the

battery.

Imagine a submarine with an enormous

storage battery giving her a submerged radius

of, say, 600 miles. It would be no trick at all

to submerge at the edge of the polar ice, put

her at a depth of 100 feet and proceed, if no

obstructions were encountered at that depth,

direct to the North Pole. Unfortunately, no

existing submarine has any such long sub-

merged radius, and we therefore must do the

best we can with our 125 miles, relying on
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emergency equipment which will permit us to

reach the air needed to recharge our batteries

and to sustain our lives.

We have tried to foresee every condition,

favorable or unfavorable, in equipping this

vessel. All new and untried devices will be sub-

jected to thorough tests under actual ice, in

both fresh and salt water, in strong currents,

before we shove off on this interesting voyage.

You may be surprised that we are going to

try the boat in fresh water, but such trials are

important. This is why:

It is well known that a vessel or person

sinks more easily in fresh water than in salt.

In other words, in fresh water the Nautilus

will not have to take in so much water to cause

her to submerge, and she may go down before

her ballast tanks are completely full, which

might cause a condition of " free " water in

the ballast tanks, affecting her stability and

causing her to plunge.

In the polar sea in summer there are large

areas where there is a layer of fresh surface

water on top of the salt.

Stefansson told me the other day of often
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seeing in the Arctic a dead seal apparently sus-

pended at the depth of twenty feet. The buoy-

ancy of the body of the seal was very close to

neutral. The body would float in salt water

but not in fresh. It sank through the top layer

of fresh water in the lead to where the salt

water commenced and remained at that level

because it had too much reserve buoyancy to

sink in brine.

Great difficulty was experienced with the

early Danish submarines which were built in

the Mediterranean and taken to Denmark, for

this reason. They were designed for operation

in the saline water of the Mediterranean Sea

and developed trouble on account of the layers

of fresh water in the seas adjacent to Den-

mark.

In this connection, I recall an experience we
had in the early days of the subs, operating in

fresh water.

It was at the time of the Hudson-Fulton

Celebration in New York about 1909 and I

was M
makee-learn " (under instruction)

aboard the submarine Tarantula, all of 8 5 feet

long and of 200 tons or thereabouts. They
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called them " pig-boats " in those days. I don't

know whether the nickname was derived from

the shape of the boats or the condition of the

crews. We were delighted with the idea of

" junketing " our way up the Hudson, escort-

ing the replicas of the Half Moon and Clare-

mont as far as Poughkeepsie.

On arrival at Poughkeepsie, the word was

passed that there would be an exhibition dive

for the mayor and other notables who were

lining the river bank. Our skipper was Senior

Officer Present and our boat was elected to

perform. We trimmed down in the usual fash-

ion and when the order was given to " flood

main ballast," the Tarantula plunged like a

stone and we smacked the bottom of Henry
Hudson's River. We blew in a hurry and tried

once more. The crowd cheered but the same

thing happened. Up we rocketed again, almost

showing our keel, and then down we plunged,

smacking the river bed. After the third ex-

hibition of these acrobatics, our skipper

scratched his head and looked at me, and we
shouted in chorus, " fresh water " and called

it a day, amidst the cheers of the populace.
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It was the lousiest dive we ever made in the

Tarantula. The reason was soon found. Our
Chief Gunner's Mate, of an economical turn

of mind and expecting to go to the Charleston

Navy Yard on the surface, had filled the for'd

trim tank with parts of torpedoes from the

Newport scrapheap and this added weight

plus the fresh water up river had caused us to

plunge prematurely. Anyway it taught me a

lesson I'll never forget about fresh water, and

in the polar sea there is no friendly bottom at

6 fathoms— the bottom is a long way down,

in some places more than 2000 fathoms, and

we don't want to smack it.

Of course the hull strength of submarine

boats is crucial. All the United States subma-

rines are built to withstand a pressure corre-

sponding to a depth of 200 feet. The builders

are required to put the boats to this depth to

the axis and keep them there for at least ten

minutes for signs of deformation or undue

leakage.

The Nautilus has been tested in 223 feet,

but during our builders' trials we will test her

again to at least 200 feet.
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It used to be the practice to test these boats

without anybody in them. In 19 12, in the

U. S. S. submarine G-i, we were the first to

make a deep submergence test with the crew

inside the boat and at their stations. We did

this because the Lake Company had invested

over $425,000.00 in this first boat and did not

have enough money to pay for an expensive

deep submergence by outside contractors.

The U. S. S. G-i was the largest gasoline -

engined submarine ever built in the United

States. As a measure of safety the cylindrical

gasoline tanks were located outside the pres-

sure hull and were supposed to have been in-

dividually tested to 8 8 pounds per square inch,

which is the pressure corresponding to a depth

of 200 feet. We submerged off Bartlett's Reef

in Long Island Sound and dropped her twelve

hundred-pound anchor. We reduced the buoy-

ancy of the boat by filling her ballast tanks in

the usual fashion until we had only about 500

pounds buoyancy remaining.

We then started the anchor motor and

hauled ourselves down gradually. All went

well until we reached the depth of 180 feet,
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when there was a dull boom over my head

(outside the conning tower) which told me
that one of the individual gasoline tanks had

collapsed, thereby reducing our buoyancy to

negative and causing us to hit bottom in 256

feet. As soon as I heard the " boom " over-

head I blew the emergency tank but it was too

late to stop the descent. We lightly touched

bottom in 256 feet and started up. I saw we
were all right and at about 170 feet flooded

the emergency tank again. G-i again settled

slowly to bottom at 256 feet and we let her

remain there for the contract time of ten

minutes. We then blew everything and shot

through the 256 feet of water and, according

to observers on the top-side, showed her keel.

This was a world's record for depth at that

time and remained unbroken for several years.

As I said before, the bottom of the polar sea

is too far away from the surface for any such

stunts. There should be no necessity for us to

exceed the hull strength limitations for depth

for the Nautilus on this Arctic cruise.

The reconditioning job on the Nautilus is

considerable and the following special features
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are incorporated in her design for this special

Arctic service:

1. Heavily reinforced bow
2. Collapsible bowsprit and portable 5000

watt underwater lamps

3. Diving compartment and airlock

4. Special bow lights protected by extra

heavy glass

5. Telescopic conning tower and ice borer

capable of boring through 1 3 feet of ice

6. Observation chamber and escape lock

7. Sled deck

8. Jackknife periscope

9. Emergency air drills for oil engine in-

duction air and exhaust, capable of drilling

through 100 feet of ice

10. Pneumatically controlled guide wheel

and arm

11. Auxiliary Diesel engine generator for

emergency main engine starting (15 KW
Winton Generator capable of hand starting)

12. Sonic depth finding apparatus

13. Meinesz gravity measuring apparatus

14. Deep-sea sounding winch for taking

bottom samples and plankton samples
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15. Photographic balloon containing com-

pass and camera (helium gas used and possibly

reclaimed by submarine's air compressor)

16. Underwater movie cameras for use of

divers

17. Quartz crystal light measuring port

18. Radio broadcast apparatus

19. Special portable blade propellers with

spare blades

20. Special propeller ice guards

21. Laboratory

22. Extra equipment of magnetic com-

passes

23. Special equipment of Gyro compasses

and repeaters

24. Sun lamps for interior illumination

while submerged

25. Electric vacuum cookers, electric range

and electric ice box

26. Explosives for emergency use in clear-

ing ice or other obstructions

27. Retreat equipment, tents, packs, sleds,

portable stoves, etc.

28. Arms and ammunition

29. CO2 measuring device, soda lime and
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oxygen, for regenerating atmosphere inside the

boat. Momsen escape
tc Lungs

"

30. Two full diving rigs and spares

31. Usual canned rations for six months

and emergency rations for one year

32. Outboard motor boat and outboard

motor.

I will try to explain the use and design of

the various special features:

1. We thought at first we could adapt the

torpedo tubes in the bow for special under-

water lights, but a careful consideration of the

bow strength showed that it might be danger-

ous, so we closed the muzzles of the torpedo

tubes with heavy steel plate and reinforced

the bow around them with oak blocks and

special cement. The Nautilus has a " hard

nose " now that will stand any ordinary head-

on collision.

2. There is also a collapsible bowsprit ex-

tending from the bow about 12 ft. and so

rigged that in event of collision it would take

the first blow and act as a bumper, absorbing

the shock in its pneumatic piston. This bow-
sprit extended will also serve as a lamp post
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[key to above

1 Hydraulic cushioning bowsprit

2 Mushroom anchor

3 Anchor windlass

4 Diving compartment

5 Divers' exit door

6 Air-lock

7 Scientists' living quarters and laboratory

8 Scientists' deck cabin

9 Hatchway between scientists' deck cabin and labora-

tory

10 Elevating conning tower with drilling attachment

at top to enable opening to be drilled up through

ice

1 1 Dotted lines show conning tower elevated.

12 Officers' and crew's living quarters

13 Air-lock and exit hatch

14 Deck divers' compartment

15 Deck storehouse

16 Battery compartment

17 Fuel and water ballast compartment

18 Fuel and water ballast compartment

19 Water ballast compartment

20 Forward trim compartment
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diagram]

21 Forward control compartment

22 Fixed conning tower

23 Periscope

24 Extensible air intake tube and ice drill

25 Center main ballast compartment

26 Additional crew's quarters

27 Aft batteries

28 Crew's deck quarters

29 Cushioned guide arm to hold vessel below ice

30 Cushioned guide arm in elevated position

31 Engine room

32 Main engine

33 Fuel and ballast tanks

34 Fuel and ballast tanks

3 5 Deck workroom

36 Motor room

37 Engine exhaust compartment

3 8 Engine exhaust tube with ice drill on head

39 Electric generator and motor

40 Air compressor

41 After trim tank

42 Propeller

43 Rudder
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for our 5000 watt special under-water West-

inghouse lamp, which Diver Frank Crilley

may have to take out through the diver's dopr

and hang on the end of our bowsprit to illu-

minate his work if we have to place any

charges to remove obstructions.

3. The Philadelphia Navy Yard has installed

a new diving compartment and air lock in the

for'd end of the old torpedo room. We can

bring the air pressure up in this diving com-

partment to equal the water pressure outside,

and then open the door (27" x 30") and

Frank Crilley can go out and have a look

around and take some under-water pictures

with his portable submarine movie camera. If

Joe Drury, the other diver, happens to be eat-

ing in the galley amidship, we can give him a

call through our phone and he can come in

from the body of the boat, through the air

lock, put on his rig and relieve Crilley. Of
course, Drury will first have to enter the lock

and bring this pressure up to that in the div-

ing compartment. Then he can open the lock

door to the diving compartment and join us.

Simon Lake invented this diving compart-
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ment years ago and it's a good rig. Frank

Crilley, Joe Drury and I operated one in the

old submarine Defender all the summer of

1929 for some Navy experiments. One day

we had her hove down to 60 ft. with the door

open and aft they had a leaky sea-valve, and

the first thing we knew we fetched up on bot-

tom in 93 feet. We " gave her the gun " on the

air and despite our wet hips enjoyed seeing the

water go down around our legs and watched

the clams and lobsters on the bottom. We are

going to use this diver's door a lot for leading

down our deep sea sounding and sample ap-

paratus which has its winch in the diving

compartment.

4. We are going to have two more of the

Westinghouse 5000 watt lamps set in the bow
outside the hull where they will illuminate the

clear polar sea. They will be permanently fixed

and will be enclosed in a special glass globe,

which Mr. Lake has discovered somewhere,

which is guaranteed to have a tensile strength

of over 30,000 pounds. Their glass is very

strong and even if it should break we would
lose only a light.
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5. Telescopic conning tower is 28" in di-

ameter and goes through special stuffing boxes

on the hull where the old torpedo loading hatch

used to be. The bottom of it comes down to

the shell plating in the old magazine. This

conning tower is a good job, fine steel cast-

ings and excellent machine work. We have

two hydraulic pistons on the bottom and we

can push it up through 13 ft. of ice at the

rate of about a foot a minute. Lake made a

lot of experiments cutting ice in his labora-

tory. This conning tower is hollow with a

heavy cutting head at the top and a watertight

hatch at the bottom. Our electric motor re-

volves the head at 6 RPM and another the ice

cutter at 600 RPM. This cutter is set eccentric

to the center of the tower and cuts a hole

through the ice a little larger than the tower

diameter. If we have any trouble with ice

chips, we can let out a little compressed air

from the head of the conning tower and cause

the chips, if any, to drop away from the head.

When the head of the tower is through the

ice, we can operate our gear and open the top

hatch. It will be some job to get up through in
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heavy clothes but we can manage it. All the

ice experts say we won't have to bore through

more than 1 3 ft. of ice up there in the summer.

If the ice is thicker than that, we won't use

the tower but will use our emergency drills

which we can extend to more than 100 ft.,

get air for the Diesel engines and a hole for the

exhaust, charge our battery for a few hours,

and be on our way for another 125 miles sub-

merged.

6. If we want to take some movies of the

sea outside from within the submarine, our

camera man can go into the upper observation

chamber to
tf
shoot," or if there is something

we want Diver Crilley to see or do on deck he

can use this small lock the same way he does

the big diving compartment.

7. On the sled deck there is no top hamper.

The original conning tower is the highest point

in the boat and the sled deck is built on top of

the old superstructure and acts as a carapace

and like a sled for us. The top has two parallel

runners which will be in contact with the

under surface of the ice, and with them we
can span any ordinary irregularity. If we

259



Under the North Pole

didn't have this sled deck we would be out of

luck. A conventional military sub would not

be able to operate against the under surface of

the ice.

8. The ordinary design of periscope goes up

and down but that won't do when there is any

ice around. So Lake had to design a special fold-

down type for this job. We call this a " jack-

knife " periscope because it folds back like the

blade of a jackknife. When we come to a lead

we can flop it up instantly and see how wide

the lead is and whether it is worth while
M blowing " and running on the surface.

9. If by any chance we are stuck under

ice which is more than 13 ft. thick, with our

battery discharged, we can raise the two 8}4"

diameter ice drills and drill two holes through

as much as 100 ft. of ice. One hole will permit

air to flow down for the Diesel engines induc-

tion air supply and the other for the exhaust

from the Diesel. These drills have an ice cutter

on top which is revolved by an electric motor

inside the hull, and is fed upward by hauling

by hand on chain falls. Then, although we
can't get up ourselves to look around, one of
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our engines can run and charge our battery

fully in about 8 hours. We will then have an-

other 125 miles of submerged running up our

sleeve and maybe we will get a better " break
"

when it's time to charge again.

10. Long ago we learned that a submarine

could be operated on pneumatically cushioned

wheels on the bottom with slight negative

buoyancy. We ran submarines over obstruc-

tions and across dredged channels. Owing to

the slight negative buoyancy we gave them,

these boats with bottom wheels would rise over

any obstruction that they could get their bow
over. Of course on this job we can't run on the

bottom at 10,000 ft., and we can't have much
negative buoyancy at any time. However, we
are applying the lessons learned on the bottom

to the top, and we are fitting the Nautilus with

a pneumatically controlled guide wheel and

arm. She will run with slight positive buoyancy

instead of with slight negative.

She will then operate like a
<e

fly on the ceil-

ing " with the top guide wheel always in light

contact with the ice, and should she encounter

any obstruction which she can get her bow
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under, she will automatically change depth as

the ice thickens, always having her guide wheel

in gentle contact, due to her small positive

buoyancy, with the under surface of the ice.

The guide arm is of value to us in other

ways, too. Through it we can always tell the

amount of our positive buoyancy by reading

the pressure in the pneumatic piston. Also we
can tell the angle which our guide arm makes

with the vertical and this, with the reading of

the depth gauge, gives us a constant clue to the

thickness of the ice above us. Of course to do

this we will have to calibrate carefully our

arm angle and depth gauge when running in

water free from ice, but the calibration should

be easy.

ii. Our Diesel engines are electrically

started only from one big storage battery.

They are heavy machines and cannot be

cranked by hand. Neither is it feasible to fit

this design for air starting. It might happen

that the big battery would be so flat that there

wouldn't be
M
juice " enough left to start the

big Diesel engine to recharge and then we
would be up against it, if we didn't have an

emergency means of charging the big battery.
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So we are installing a 1 5 KW auxiliary Winton

Diesel Generator which itself is started by a

small battery, similar to your auto battery, and

this auxiliary engine also can be started by

hand cranking. If worse comes to worst we

can get up the battery charge sufficient to start

the big engine by some one of the engine crew

hand cranking this small unit.

12. The last word in sonic depth finders will

be installed and we hope to bump many a sound

off the bottom of the polar sea to produce an

echo which we will hear again in our sound re-

ceiver. By measuring the time taken for the

echo to reach us, the apparatus automatically

records the depth. The scientists are anxious

to know the contour of the bottom. Some say

there's a big hole up there and the moon may
have come out of it. I don't know about that,

but I hope she doesn't take a notion to come

back while we are making this voyage.

13. Dr. Meinesz, a famous Dutch scientist,

has been borrowing submarines for years from

various Governments and then installing his

wonderful gravity measuring instrument to

measure the earth's gravity at the Equator. The
fact is that with a submarine operating from
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the sea depths he has no interference with his

delicately balanced instruments, due to surface

disturbance caused by waves or storms. It's

quiet below, all right, and we ought to be able

to get results with the Meinesz apparatus which

will be interesting to compare with the dope

Dr. Meinesz himself got near the Equator.

Nobody knows the composition of the

bottom in the sea near the Pole. Nobody knows

the extent of marine life. We expect to take

samples of both by lowering the collectors

from our deep sea sounding machine through

the diving door and every so often we shall get

corresponding samples of the " plankton " or

small living things. Dr. Sverdrup and his as-

sistants will then examine these specimens in

our well-equipped laboratory in the old tor-

pedo room and keep a running record of their

findings.

Some people who believe there is a lot of gold

in these waters have written Sir Hubert Wil-

kins and said that if we came out the other

side the Nautilus would be gold plated. Proba-

bly too good to be true.

A lot of people want to know why we don't
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take an airplane for observation. Well, we

haven't got room. We haven't room for a man-

carrying balloon either, but we are taking a

photographic balloon which carries a compass

and camera which we can send up through our

conning tower and photograph the adjacent

sea or land for miles around. If we are uncer-

tain about the leads or ice ahead, we can de-

velop the aerial photo in our dark room, print

a picture, and as the compass in the balloon

will be photographed at the same instant we
can easily answer the question " where do we
go from here? " This balloon is inflated with

helium. We are going to start off with enough

compressed helium for 30 ascents of the balloon

and if we need to we can recompress the helium

back into our bottles with the regular air com-

pressors I have already told you about.

1 6. We are also going to take along a couple

of under-water movie cameras which the

divers can carry with them and " shoot " a fish

or a mermaid. I tried one of these out with the

Defender. They take 50 ft. of film without

reloading and are reliable provided we have

light enough. They are regular DeVry hand
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cameras enclosed in a special watertight case

with a special starting lever.

17. Dr. Sverdrup wants to keep a record of

the light under the ice and so we are fitting a

3" diameter thick quartz crystal in the top of

the old conning tower. He will measure the

amount of light at intervals, thereby giving

us a check on the thickness of the ice above us.

18. The Radio Marine Corporation is co-

operating to fit us with the most advanced

short wave broadcasting apparatus, so I hope

we will be able to talk with you often and let

you know how we are getting along. We can't

broadcast totally submerged but it shouldn't

be hard to stick our antennae a few feet above

the surface.

19. Of course there is always the chance of

breaking or bending a propeller blade by strik-

ing ice. We are guarding against this by fitting

special ice guards around the propellers; but

if this does happen we can flood our forward

tanks, bring the propellers near the surface

and put on new blades with our divers. The

blades can be taken off separately and the

divers will be furnished with special wrenches
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to expedite this work. Apparently there is no

difficulty in diving up there in the summer,

for you will remember that the Russian ice

breaker Krassin, which rescued Nobile's party

from the dirigible Italia, bent one of her struts

and made repairs with divers. Anyway it can't

be worse than the S-4 operation was in mid-

winter off Provincetown, Mass., and Frank

Crilley made good on that job.

20-21. Our laboratory, in the after end of

the old torpedo room, is going to be complete

— Dr. Sverdrup looked the Nautilus over not

long ago and said he expected to have better

facilities aboard than he ever had before on his

various Arctic expeditions.

22. The regular magnetic compasses seem to

have been satisfactory near the North Pole

(which is far from the Magnetic Pole) but

they are badly handicapped in a sub— too

many electric currents from batteries and

motors. A compass in a submarine must feel

like Mark Twain's chameleon on the plaid

cloth.

We are going to take along some extra mag-

netic compasses and install one permanently
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in the diving compartment so we can see if

she swings around any when we are working

the divers out through the door.

23. The man who invented the Gyro Com-
pass did something for submarines. They don't

depend on magnetism but point to the geo-

graphical pole or true north. But not even the

inventor knows how well they will work at the

north geographic pole, though we expect to

find out.

24. Although it will be sunlight, or at least

daylight, all the 24 hours, we expect to be

submerged about half the time and we thought

it might be a good notion to have a sun bath

while submerged, so we are going to carry

along some Westinghouse sun lamps to give

the lads a
M
Lido Look." Then, too, we might

want to take some snapshots while submerged

but it wouldn't be very nice to have to live

with the products of flash light powder in our

air, so we are taking those Westinghouse flash

bulbs which produce no smoke and are easy

and safe to handle inside the hull.

25. Cooking submerged is always quite a

problem. Of course it is all electric but it takes
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a lot of " juice." However, we hope to im-

prove matters by installing a new type of elec-

tric vacuum cooker in addition to our regular

electric range, toasters, etc. It seems ridiculous

to be bothering with an ice box up there but

nevertheless the temperature in the boat will

be fairly comfortable. Of course, we must con-

serve our rations and prevent spoilage. We are

therefore installing a modern electric ice box.

We have to be careful to get one which con-

tains a non-poisonous chemical refrigerant be-

cause if the chemical leaked out while we were

submerged it wouldn't be so good. But we
won't be using ice cubes.

26. We hope we won't have to use any ex-

plosives to clear ice away. If we do, we will

have them stowed on the sides of the old maga-

zine where the Navy lads stowed the ammu-
nition for their deck gun. If we fetch up
against something we can't go round, it may
be necessary to send out a diver with a charge,

back away to a safe distance, noting our com-

pass course carefully, set off the charge, and

then nose carefully ahead into the hole and take

a " look-see."
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27. You never can tell when you go to sea

what may happen, so we are going to be pre-

pared for the worst and carry full retreat

equipment. This will have to be stowed inside

the pressure hull and be of small enough size

to be passed up through the 28" diameter tele-

scopic conning tower. Here's hoping we don't

use it— these
M
pig boat " veterans aren't

much on the hike but maybe we will have to

make hunters out of them. We will be fully

equipped with rifles and shot guns and ammu-
nition. No Tommy guns, though, and out of

our hundreds of applicants no one, so far,

from Chicago. Anyway we're not going to be

up there on St. Valentine's Day, and on the

Fourth of July we will have to content our-

selves with a " shot gun salute." I wonder how
a polar bear would respond to a Tommy gun.

28. Our breathing air ought ordinarily to be

good. Our Diesel engines don't produce carbon

monoxide as the old gasoline engines used to do.

It's more like living in the modern submarine

these days. I remember once in one of the old

gas boats the skipper looked down the hatch

and saw his chief electrician playing the
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switches on the electrical switchboard like mad
and swearing like a wild man. The chief had a

lovely " gas jag " and said he was the organist

in St. Patrick's Cathedral.

I had a diving rudder man in the submarine

Bonita in the old days who was an easy subject

when it came to leaking gasoline. I always

watched him carefully when we were running

submerged. When he began to grin with a

foolish expression I knew raw gasoline was

leaking somewhere and usually found it.

29-31. We are not going to take any old

fashioned white mice or canaries along for air

testers but are going to have the latest CO2
measuring device, soda lime to take out the

carbonic gas we produce in our own lungs, and

bottled oxygen to revivify the air. We are also

going to carry a Momsen Lung for each man
to use if we have to escape. It's the best sub-

marine life preserver all right, but it wouldn't

be very pleasant to come up through 100 ft. of

water and bump your head on the ice. Lieut.

Momsen has not designed any individual ice

drills as yet to go along with his lung. If we
get stuck under the ice we should have plenty
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to eat for a while, for we are taking along six

months' canned grub and in addition emer-

gency rations for all hands for a year.

32. We expect to get in an open lead occa-

sionally and take a liberty on the ice. The

liberty boat will consist of an 18 ft. outboard

motor boat, housed in the superstructure with

the outboard engine stowed below. But the

gasoline for the motor won't be below, if I have

anything to say about it. We will be able to

smoke in only one place in the boat submerged

and that's the diving compartment. I think

it will be a popular place with the " watch

below." There is not much danger of fire in

the diving compartment; besides, we can flood

it quickly.

It surely is a privilege to have command of

this wonderful Nautilus. Jules Verne was a

prophet when he wrote 20,000 leagues under
THE SEA.

We are mighty lucky in this lash-up. We
have the benefit of Sir Hubert Wilkins' long

Arctic experience afoot and in the air; Simon

Lake's unequalled inventive genius in design-

ing the very necessary changes; and we have

272







Submarine "Nautilus"

managed to get together a crew of qualified

submarine veterans and deep-sea divers who
" know how."

We are going to do our best to get you in-

formation worth while.

There is no doubt about Sir Hubert Wilkins

being " air-minded " but, believe me, before

we get through this little jaunt he will be " sub-

conscious " besides. So will we all, for that

matter.
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On the following pages is reproduced the

chapter from Bishop Wilkins' book published

in 1648, in which this ancestor of Sir Hubert

so amazingly foresees modern submarine ex-

ploration. . . . For its interest, the title page

of the book itself is also reproduced.
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Cap. V.
Concerning the f»(?ibilitj of framing an

Ark for fubmarint Navigations.

The difficulties and conveniences of
fuch 4 contrivance.

TT Will not be altogether imperti-

nent unto the difcourfe ofthefe gra-

dient Automata, to mention what Met-

fennns doth fo largely and pleafantly

defcant upon, concerning the making
of a (hip , wherein men may fafely

fwim under water.

That fuch a contrivance isfeafible

and may be effected , is beyond all

queftion, becaufe it hath been alrea-

dy
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dy experimented here in England by
Cornelius Drcble> but how to improve
it unto publikeufe and advantage, fo

as to be ferviceahk for remote voya-
ges, the carrying of any confiderable

number of men, whh provifions and
commodities, would be of fuch ex-

cellent ufe as may deferve fome fur-

ther inquiry.

Concerning which there arc two
things chiefly confiderable

:

rmany difficulties with their

The^ remedies.

Cgreat conveniences.

i. The difficulties are generally re-

ducible to thefe three heads

:

i. The letting out, or receiving in

any thing , as thcrelfliall be occafion

without the admiflion of water. If

it have not fuch a convenience, thefe

kind of voyages mirft needs be very

dangerous and uncomfortable , both

by reafon of many noifome offenfive

things, which fhould be thruft out,

itirl mart \t r»fY\pt t\ppA fn 11 rViifiQC vcHirhUOU IlJfiUiy V/wllCl IlCCUlUll llillltjj Wllldl

(hould be received in. Now herein

will confift the difficulty, how to con

N 2 trive
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i

trive the opening of this veffell fo,

that any thing may be put in or out,

and yet the water not rufh into it with

much violence's it doth ufually in the

leak of a fhip.

In which cafe this may be a proper

remedy $ kc there be certain leather

bags made offeverall bigne(Tes,which

for the matter ofthem (hould be both

tradable tot the ufe and managing of
them, and ftrong to keep out the wa-
ter, for thefigure of them being long

and open at both ends. Anfwerable

tothefe, let there be divers windows,
or open places in the frame ofthe (hip,

round the fides of which one end of

thefe bags may be fixed , the other

end coming within the (hip being to

open and (hut as a purfe. Now ifwe
fuppofe this bag thus faftned , to be

tyed clofe about towards the win-

dow;, then any thing that is to he fent

out, may be fafely put into that end

within the (hip, which being again

clofe fhut,and the other end loofened,

the thing may be fafely fent out with-

out the admilTion of any water.

So
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So again, when any thing is to be
taken in, it mu ft be firft received in-

to that part of the bag towards the

window, which being (after the thing

is within it)clofe tyed about, the other

end may then be fafely opened. It is

cafie to conceive, how by this means
anything or ptrfon may be lent out,

or received in, as there (hill be occa-

fion>howthe water, which will per-

haps by degrees leak into feveral pares,

may beemptyedout again, with di-

vers the like advantages. Though if

there fhould be any leak at the bot-

tomc of this VefTell , yet very little

water would get in , becaufc no air

could get out.

2. The fecond difficuly in fuch

an Ark will be the motion or fixing of

it accordingtooccafion; The direct-

ing of it to fcverali places, as the voy-

age (hall be defigned, without which,

it would be very ufelefle, if it were

to remain only in one place, or were

to remove only blindfold, without a-

ny certain dire&ion s And the con-

trivance ofthis may feera very ditfi-

N 5 cult
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culc,bccaufc thefe lubmarine Navi-
gators will wane the ufuall advantages

of winds and tides for motion , and
the fight pf the heavens for direction.

But tbefc difficulties, may be thus

remedied 5 As for the progrefove mo-
tion of It, this may becffe&edby the

help of feverall Oars , which in the

outward ends of them, ftiali be like

the fins of a fifti to contraft and di-

latfc. The paffage where they are ad-

mitted into the ftiip being tyed about

with fuch leather bags (as were men-
tioned before,) to keep out the water.

It will not be convenient perhaps that

the motion in thefe voyages (hould

be very fwift , becaufe of thofe ob-

fervations anddifcoveries to be made
V the boitome of the fea, which in

a little fpace may abundantly recom-

pute the flowneffe of its progreflc.

If this Ark be fo ballaft as to be
of equall weight with the like mag*
111LUUC ui water, lcwiiitiicu u^caiiiy

movable in any part ofit.

As for ihtafcent of it, this maybe
eafily contrived, ifthere be fome great

weight
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weight at the botcome ofthe (hip (be-

ing part of its ballaft ) which by
forae cord within may be loofened

from it 5 As this weight is let low*
cr, fo will thefhip afcendfromit (if

need be) to the very furface of the

water ; and again, as it is pulled clofc

to the fhip, fo will it dtfcend.

For dtrtftion of this Ark, the Ma-
riners needle may be ufefull in re-

fpc& of the latitude of places , and
the courfe of this (hip being more
regular then others , by reafon it is

not fubjeft to Tempefts or unequall

winds,may more certainly guidethem
in judging of the longitude of places.

3. But thegreateft difficulty of all

will be this , how the air may bee

fupplyedfor refpiration : How con-

ftant fires maybe kept ink for light

and the dreffing of food, how thofe

viciflitudes ofrarefa&ion and conden-

fation may be maintained.

h is obferved , that a barrell or

cap, whote cavity will contain eight

cubicall feet of air , will not ferve a

Urinator or Diver for refpiration, a-

N 4 bove
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bove one quarter of an hower the

breath which is often fucked in and

out, being fo corrupted by the mix-

ture ofvapours, that nature reje&s it

as unferviceable. Now in an hower
a nun will need at leaf! 360 refpiu-

tions, betwixt every one of which
there (hall be 1 fecond minutes,and

confequently a great change and fup»

ply ot air will be neceflary for many
perfon>, and any long fpace.

And fo likevvife for the keeping of
fire5 aclofe VefTell containing 1 cu-

bical 1 feet of air, will not fuffcr a

wax candle of an ounce to burn in it

above an hower before it be fuflfocateJ,

chough this proportion (faith Merfen-

nus)doih not equally increafe for feve-

rall lights, becaufe four flames ofan
equal! magnitude will be kept alive

che fpaceof16 fecond minutes,though

qne or tneie names aione in tne

fame VefTell will not laft above 25,

or at moft 30 feconds, which maybe
eafily tryedin large gIa(Tebott|es

3
ha-

ving wax candles lighted in thcm,and
with their mouths inverted in water.

For
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For the rcfolution of this difficul-

ty , though I will not fay that a man
may by cuftome ( which in other

things doth produce fuch flrange in-

credible effe#s) be inabled to live in

the open water as the fifties doe, the

infpiration and expiration of water

fcrving inftead of air, this being u(u-

all with many fifties that havclung*.

yet it is certain that long ufc and cu-

ftome may ftrengthen men againft

many fuch inconveniences ot this

kind, which to unexperienced perfons

may prove very hazzardous : and fo

it will not perhaps be unto thefc fo

necefTary , to have the air for brea-

thing fo pure and defecated as is re-

quired for others.

But further there are m this cafe

thefc three things confiderable.

i. That the VefTell it (elf fhould

be of a large capacity, that as the air

in it is corrupted in one part , fo it

may be purified and renued in the

other : or if the meer refrigeration

ofthe air would fit it for breathing,

this might be fomewhat helped with

bellows.

185
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bellows, which would cool it by mo-
tion.

2. It is not altogether improba-

ble, that the lamps or fires in the

middle of it, like the rcfleded beams
in the firft Region, rarefying theair,

and the circumambient coldneflTe to-

wards the fides of the Veffell , like

the fecond Region, cooling and con-

denfing of it, would make fiich a

viciflitudeand change of air,asmight

fit it for all its proper ufes*

3. Or if neither of thefe conje-

ctures will help, yet Merfenms tels

us in another place , that there is in

France one Barriers a Diver, who hath
lately found out another art5 where-'

by a man might eafily continue un-

der water for fix howers together,

and whereas ten cubicall feet of air

will not ferve another Diver to breath
in for half anhower, he by the help

of a cavity, not above one or two
foot at moft, will have breath enough
for fix howers, and a lanthorn fcarce

above the ufuall fize to keepa candle

I burning as long as a man pleafe,which

!
fit
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(if it be true, and were commonly
known

) might be a fufficient help

againft this greaceft difficulty.

As for the many advantages and
conveniences of fuch a contrivance,

it is not eafie to recite them.
1. 'Tis private- a man may thus

goe to any coaft of the world invi-

fjbly , withoux being difcovered or

prevented in his journey.

2. 'Tis fafc from the uncertainty

of Tides , and the violence of Tcm-
\

fefis* which doe never move the fea
j

above five or fix paces deep. From
Pirates and Rolbers which do fbinfeft

other voyages 5 From ice and great

frofts, which doe fo much endanger

the paffages towards the Poles.

3. It maybe of very great advan-

tage againft a Navy ofenemies., who
by this means may be undermined in

the water and blown up.

4. It may be of fpeciall ufeforthe

relief of any place that is befieged by

water, to convay unto them invifi-

ble fupplies: and fo likewife for the

furprifall of any place that isaccefli-

ble by water, 5 . It
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5rlc may be of unfpeakle benefit

for fubraarine experiments and difco-

yeries: as

The (cverall proportions of fwift-

neffe betwixt the afcencof a bladder,

cork, or any ochcr light fubftancc in

comparifon to the dclcent of (tones

or lead. The deep caverns and fub-

terraneous paffages where the fesi-

water in thecourfe of its circulation,

doth vent it felf into other places,

and the like. The nature and kinds

of fifties , the fcverall arts of catch-

ing them , by alluring them with
lights, by placing divers nets about
the fides of this Veflell, (hootingthe

greater fort ofthem with guns,which
may be put out of the (hip by the

help of fuch bags as were mentioned
before, with divers the like artifices

and treacheries, which may be more
fucceffively pra&ifcd by fuchwho live

fo familiarly together. Thefc fifli

may (erve not only for food, but for

fewell likewife, in refpe&ofthatoyl
whkh maybe extra&ed from them

5

the way of drefling meat by lamps,be-

ing
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ing in amny refpe£s the moft con-

veoienc for fuch a voyage.

The many frefh fprings that may
probably bemet with in the bottome
of the lea, will ferve for the fupply

of drink and other occafions.

But above all,the difcovery of fub-

marine trcafiircs is more efpccIaHy

confideraWe , not only in regard of

what hath been drowned by racks,

but the feverali precious things that

grow there* as Pearl, Corall, Mines,

with innumerable other things of
great value , which may be much
more eafily found out, and fetcht up
by the help of this, then by any o-

ther ufually way of the Urinators.

To which purpofe , this great

Veflcll may have iome leflcr cabines

tycd about it , at various diftanccs,

wherein feverali perfons as Scouts,

may be lodged for the taking ofob-

fervations, according as theAdmirall

(hall dire&them. Some of them be-

ing frequently fent up to the furfacc

of the water, as there fhall beocca-

fion.

All
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AH kind ofarcs and manufactures

may be exercifed in this Veffcll.The

observations made by k , may bee

both written , and ( if need were )

printed here likewife. Several! Colo-
nies may thus inhabit

, having their

children born and bred up without
the knowledge of land, who could

not chafe but be amazed with ftrange

conceits upon the difcovcry of this

upper world.

I am not able to judge what other

advantages there maybefuggfcfted,or

whether experiment would fully an-

twer to thefe nottonail coiijc3ures.

But however, becaufe the invention

did unto me fcem ingenious and
new , being not impertinent to the

prefent enquiry, therefore I though*
it might be worth the mentioning.

Cap.
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Cap. VI.

Of the volant Automats, Archytas hk
Dwe, and Regiomoraamjs bit

Eagle. The pofibilitj and great uje*

fulnejfe of[nek inventions.

HpHe volant or flying. Automata ire

fuch MechanicaJl contrivances^

have a felf-motion, whereby they are

carried aloft in the open air, like the

flight of Birds. Such was that wooden
Dove made by Archjtas^ a Citizen

of Tarentum, and one of Plato's ac-

quaintance. And that wooden Ea-

gle framed by RegUmontanus ax No-

remberg, which by way of triumph,

did fly oucofthe City to meet Charles

the fife This later Autfhor is alio re-

ported to have made an iron fly
?<g**

ex artificis manu egreffa, conviva* cir-

cumvolitavity tandemque veluti defeffa

in Domini maim reverfa eft , which
when he invited any of his friends,

would fly to each ofthem round the

table, and at length (as being weary)

return unto its Maftcr.

Cardan

t

Diog.Lur.

1.9.

Vet. Crw*
tus de b*.

ncJlJifcip.

Ramus
Scbol.Md'

tbemO-*.

Dubxrtas

6days iW.
1.Dee Pre.

face to£»-
clid.
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VI
LINCOLN ELLSWORTH

JL_li llsworth, like Wilkins, had an approach

to polar exploration that was logical if rounda-

bout. His father, James William Ellsworth,

had been first one of the successful industrial

pioneers of the Middle West and later a patron

of learning and of art. Mining had been one

of the avenues to his success and a train-

ing in engineering at Columbia therefore

came naturally to Lincoln at the university-

stage.
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If you are fond of tracing or assuming

causes, as we are beginning to do in this sketch,

you might continue along the line that the

pioneering career of the father and the engi-

neering training of the son led the son in turn

to an interest in pioneering of whatever sort.

At any rate, the history of the American

western frontier, and a share in such explora-

tion of it as still remained, became a pastime

and then a passion with Ellsworth. Among
other things, he has collected from youth up

one of the fine libraries of Western Americana,

in many cases checking the travel narratives

by journeys of his own.

Pursuing the logicalities, we find Ellsworth

next engaged in the surveys of what is now the

Canadian National Railway system through

the mountains of the Northwest; later he is

concerned with engineering jobs and prospects

in Alaska. I have purposely refrained from

questioning him as to whether he thinks of

Alaska as part of the Far West or the Far

North (if Far North, then Alaska might have

led him to the proper Arctic) . He did not

want to write an autobiography for this vol-
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ume, so I had to do it from scattered material.

Accordingly, there can be nothing authorita-

tive about this sketch, at least beyond what is

here stated as definite fact.

At any rate, the plans of Ellsworth began

to center around northern exploration at least

as early as 19 12 when he was accepted for

membership by an expedition which, under

the friendly if not formal patronage of Ad-
miral Peary, was being organized by two of

the young men who had helped him discover

the North Pole, George Borup and Donald B.

MacMillan. It may have been the tragic death

of Borup at an American summer resort which

caused Ellsworth to withdraw from the expe-

dition that was eventually commanded by the

remaining of the joint founders, MacMillan.

At that time the American Museum of

Natural History was backing two expeditions

concurrently, the first organized by Borup

and MacMillan, the second by Dr. Rudolph

M. Anderson and myself. After he left Mac-
Millan, the plans of our expedition seemed at

first to fit in with those of Ellsworth, there

were long negotiations, and at one time an
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apparent certainty of his joining us. But

nearly at the last moment he decided against

this— I suggest (speaking without authority)

it may have been family pressure that stopped

him; for it appears James William Ellsworth

was usually opposed to the adventures of his

son. That gives us one more logicality. Great

pioneers are frequently both autocratic and

opposed to pioneering tendencies in others,

notably in their own children.

For a while at least the interests of the

younger Ellsworth continued to swing con-

sistently around northern exploration. He
went into detailed plans (191 5) with the

American Museum of Natural History and

the famous whaling skipper George Comer

for the survey of the then little known Baffin

Island. Family opposition again prevented this

being carried out.

It was not until the polar schemes of Ells-

worth became associated with the dominant

personality of Roald Amundsen that family

opposition dwindled and they were carried to

success. But it was a brilliant success— two

successes, the repetition in swift order.
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On May 21, 1925, Ellsworth, as second in

command and in charge of one of the two

planes, flew with Amundsen and four other

companions from Spitsbergen to 8 8 N. Lati-

tude. They were unfortunately outfitted as

flying boats, in accord with the opinion then

prevailing. Consequently they saw few chances

to land before 88° and landed then through

a combination of reasons. Their real interest

was a flight across the Arctic rather than to

the Pole, and a stop at 8 8 was therefore about

as logical as at 90 North; one of the engines

was misbehaving and (this being winter and

a period of calm between storms) they did

not know when they would again see open

water.

This flight was the first extensive airplane

journey across the northern pack ice. It was

the first time that an airplane had entered into

an unexplored region, and their return three

weeks later was the first time that an airplane

had taken off in the Arctic after a forced

landing in unexplored territory— a water-

and-boat landing, be it remembered in con-

nection with the flights of Wilkins and Eiel-
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son which were equipped for ski-and-ice

landings.

The first crossing of the Arctic by air was

on May 11-13, 1926, with the dirigible Norge

where Ellsworth was again second in command
with Amundsen.

The Atlantic had been crossed before

Columbus— by the Norsemen who used the

stepping stones of Faroe Isles, Iceland and

Greenland; the Pacific had been crossed be-

fore Magellan— by the Chinese in the north

and the South Sea Islanders in the south. In

that sense the flight of the Norge ranks above

Columbus and Magellan for we know with

reasonable certainty that the first human being

ever to cross the Arctic ocean was whoever

stood nearest the bow when the Norge reached

Alaska.

The greatness of the Magellan achievement

lies in having shown the way to the fleets of

peaceful commerce that followed him. Simi-

larly the greatness of the first airship flight

across the Arctic by Amundsen-Ellsworth-

Nobile, and the first airplane flight by Wilkins-

Eielson, lies in the certain prospect that later
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airships and airplanes will gradually develop

for commerce the Arctic routes between the

Old and New Worlds.

These being times of rapid progress, the

development of transarctic air commerce,

though it seems slow before our eyes now, will

appear swift a hundred years from now when
the judges can look back and use a really his-

torical perspective to view the first crossings

of the various oceans by whatever the vehicle.

The work of Ellsworth in the North has

been recognized by a special medal awarded

by the Congress of the United States and in

many others ways. Perhaps the more intimate

value to him is that it makes him a charter

member in the company of those pioneers of

today who, in the North, are the spiritual suc-

cessors of the Western pioneers about whom
he centers his library and whose journeys he

has often traced by reading lamp and saddle

horse.
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VII

SLOAN DANENHOWER

jf it be right that a man's education

should begin with his grandfather, then Sloan

Danenhower's training for Arctic work is not

complete for it began only with his father.

Lieutenant John W. Danenhower, of the

United States Navy, was Master of DeLong's

Jeannette during the two years when she

drifted helpless in the ice across more than a

thousand miles of the Arctic north and north-

west from Bering Straits. She was finally
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crushed by the grinding floes on June 12, 1 8 8 1

,

about 400 miles north of the Siberian coast,

600 miles from the Lena Delta (to which the

crew would have to make their retreat) , and

800 miles north of the arctic circle.

During the preceding two-year drift, John

Danenhower had superabundant proof of the

restless motion of the pack. This motion

would not be possible if the floes were not con-

stantly breaking and shifting about, the

patches of open water between them getting

larger and smaller with slow, unmethodical

constancy. During that whole time he had

never seen one of the icebergs which even sci-

entists in his day believed would be found here

and there among the pack. There was recur-

rent proof of vegetable and animal life in the

water. Sloan Danenhower, therefore, learned

through his father that these three terrors of

the
M Frozen North," among others, did not

exist— the unbroken pack ice, the icebergs

to the north of the lands, and the lifeless

ocean.

When the crushed Jeannette sank in the

unexplored polar sea, there were in the crew
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four invalids, among them John Danenhower.

Through a progressive disease, he had lost the

sight of one eye and seemed about to lose the

other. He had been confined to his bed through

varied causes for months. In the struggle

towards shore he was at first carried and later

helped but finally (together with every other

sick man) improved so much in health that

he was able to do his own scrambling from

moving floe to moving floe when the party got

near the more dangerous and difficult zone

where the comparatively quiet ice pack meets

the wave-disturbed open sea.

Here the Master of the Jeannette learned a

valuable lesson for the future Commander of

the Nautilus: if an invalid recovers under the

most strenuous conditions of a retreat across

drifting ice, there is no reason to fear that a

man originally in good health will break down.

That lesson will give peace to the mind and

may even add strength to the muscles (for

confidence has a way of doing that) if the

Nautilus, like the Jeannettey should be wrecked

in the Arctic far from land, with a necessity

for the crew of making their way ashore.
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Another valuable lesson which the Master of

the Jeannette inevitably transmitted to his son,

the Commander of the Nautilus, is that the

danger to life may be greater either from

Arctic land or from open water than from the

grinding pack. For two-thirds of the Jean-

nette crew lost their lives; but not until after

the boats which they had dragged and rowed

over hundreds of miles of ice and patches of

open water were launched in the wide shore

waters of the Lena Delta. One boat then sank

with all hands in a gale; one got ashore and lost

all but two of its personnel through starva-

tion; one boat only, Danenhower's as it hap-

pened, made through to the Russian trading

posts without loss.

Here comes still one more lesson: There was

wide open water along the north coast of

Siberia only because the season was summer.

Had the Jeannette been crushed in autumn the

men would have been relieved of the necessity

of dragging heavy boats over ice in order that

they might use them to cross leads in the

pack— give leads time in winter and they

freeze so you can walk on them. Similarly
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John Danenhower 's colleagues would not have

been drowned between ice and land in win-

ter— the ice is then landfast and they could

have walked ashore.

As it seems now, winter might have saved

even those of the jeannette crew who died of

hunger on the land in autumn— they starved

because they were caught in a river delta, with

their boat, and held prisoners in the 'tween

season when the ice on the river was too thick

for navigation but not thick enough to walk

on safely.

Sloan Danenhower will therefore under-

stand through his father an order which Wil-

kins is sure to give his crew if they, like the

Jeannette's, find themselves on the pack far

from land after the sinking of their ship. Fail-

ing airplane or airship help called by radio,

the experienced commander of such a wrecked

party would certainly direct them to remain

in camp on the nearest strong floe until the

frosts of October made ice travel compara-

tively safe and easy.

With a father of that experience, there

should have been in the mind of Sloan Danen-
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hower a just balance even in childhood be-

tween the dangers of icy and iceless seas. Many
another naval officer, considering the Arctic,

may fear both the existing and the non-

existing risks. Danenhower surely will be con-

cerned with few except the real ones. A
considerable part of his strength will be

that he will know where and to what extent

the Arctic drawbacks are compensated for by

advantages.

It seems, then, that the special qualifications

of Sloan Danenhower beyond those of his

brother officers of the United States Submarine

Service are in the education of his father. His

own direct training began sometime after

January 26, 1885, his first birthday. It con-

sisted in part of the Boston Latin School, An-

dover Academy, and Hotchkiss. He was grad-

uated from the United States Naval Academy
in 1907, ranking 84 in a class of 276. For the

rest a tabular statement suits an engineer and

naval officer.

Served as Passed Midshipman aboard U.S.S.

Kansas on her voyage around the

world with the Fleet.
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I9°9 Joined Submarine Service as student

aboard submarine Tarantula, Lt.

D. A. Weaver, Commanding; after-

wards in command of submarines

Viper and Bonita.

19 1 2 Having served original eight years

in the Navy, resigned commission as

Ensign and joined Lake Torpedo Boat

Company, of Bridgeport, Conn., as

trial captain in charge of testing new

submarine boats, G— 1, G—2, G-3,

L— 5, etc.

In Submarine G— 1 made world's record for

deep submergence with crew on board

— 256 feet for over 10 minutes, off

Bartlett's Reef Light Vessel in Long

Island Sound.

While engaged as trial captain, as above,

was also employed by various salvage

companies as Wreck Master in this and

other countries. Had many contracts,

among them S.S. Empress of Ire-

land, U.S.S. Memphis, at Santo Do-

mingo, and elsewhere in West Indies,

Canada, and Mexico.

In 19 1 5 organized Sloan Danenhower & Co.,

Inc., Submarine and Salvage Engi-

neers, and had contract to mother and

test the eight submarine boats built
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by the British in Montreal, Canada.

Escaped the vigilance of the Neutral-

ity Guard with his ship disguised as

a wrecking steamer, and was the first

ship through the Gut of Canso that

year. After being caught 10 days in

the ice in Gaspe vicinity, finally ar-

rived and successfully mothered and

tested above submarines.

When the United States declared war on

Germany, he had contract with U. S.

Navy Department on the U.S.S.

Memphis, ashore at Santo Domingo.

When this was completed in August,

19 17, re-entered Naval Service as

Lieutenant and was assigned Sub-

marine Officer at the New York

Navy Yard.

In May, 19 18, the Naval Salvage Service

was organized and Danenhower was

placed in command of the U. S. Sal-

vage Steamer Favorite, which he

took to France. On arrival he was

promoted to Wreck Master, U. S.

Naval Forces in France, with head-

quarters at Brest. For this service he

was decorated with the Navy Cross.

December, 19 18, he returned to the United

States on the Northern Pacific,
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which was wrecked on Fire Island Bar

the morning of January i, 19 19.

After assisting in her salvage, he went

ashore and was paid off as a Lieutenant

Commander of the U.S.N.R.

Since 19 19 he has been constantly engaged

in submarine and salvage work in this

country, Canada, and the West Indies.

After the loss of the Submarine S-4, the firm

of Lake & Danenhower, Inc., was or-

ganized and placed in commission the

Rescue and salvage submarine De-

fender and spent a summer on con-

tract with the United States Navy
Department, testing various devices

for submarine rescue and safety. The

Defender is the only privately owned

submarine in the world. It was

through her ownership that he met

Captain Wilkins after the latter's

return from his historic flight across

the Arctic in 1928. This association

led directly to the organization of

the present expedition with the

Nautilus.
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STUDIES OF ARCTIC
CONDITIONS MAY

HELP SOLVE WORLD
PROBLEMS

1 \ perfectly natural attitude toward sci-

entific work in polar regions often is expressed

with the question:

" What can we gain by the accumulation of

knowledge from the remotest parts of the

globe?
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We want to know the polar regions as

accurately as we know any other part of the

earth. That may be called the motive of pure

science.

The applied science motive hinges on the

fact that we are in closer every-day contact

with the Arctic than is realized generally.

To draw attention to problems, which for a

complete study require observations from the

Arctic, I have only to mention: " Cold waves
"

in the central States, weather forecasting,

ocean currents in relation to weather changes,

ocean currents in relation to the yield of fish-

eries, magnetic storms, aurora and radio re-

ception.

I wish to emphasize that the Wilkins-

Ellsworth submarine expedition must not be

looked upon as an isolated phenomenon. It is,

from the standpoint of the scientist, only one

of a series of expeditions necessary for the

systematic exploration of the Arctic.

Other expeditions have scurried through the

air above the ice, drifted with the ice and been

carried helplessly along, or they have toiled

over the ice under conditions which did not
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permit them to transport scientific instru-

ments beyond those for navigational purposes,

but the submarine expedition can select its

own route and carry the best of existing sci-

entific equipment. It should therefore render

a valuable contribution to our knowledge of

the geography of the polar basin.

It is now possible by means of the sonic

depth finder (commonly called the echo

sounder) to obtain soundings at short intervals

along any route, and the submarine is to be

equipped with the very best of these delicate

instruments. We shall thus be able to obtain

an accurate profile of the sea bottom along our

route. Any possible submarine ridges will not

escape detection.

We do not yet know the shape of the polar

basin and we do not know the extent of the

deep part of it. The submarine expedition may
increase our knowledge in this respect.

Information as to the shape and the extent

of the basin is indispensable to the study of

world ocean currents, a knowledge of which

is necessary for the solution of many problems

of economic importance.
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Another series of measurements will be

of great interest in the study of the exact form

of the earth and the equilibrium of the earth's

crust. I refer to the measurements of the varia-

tion of gravity.

The force of gravity changes with the geo-

graphic latitude, being small at the equator

and great at the poles. An intimate knowledge

of this change is indispensable for the de-

termination of the exact form of the earth

and also has important bearing on questions

dealing with the constitution of the earth's

crust.

During the submarine expedition it will be

possible, first, to obtain observations at the

North Pole in this respect; second, to make

observations under very favorable conditions

over a deep sea between two great continents.

The oceanographic observations which can

be taken during the crossing of the polar sea

have immediate bearing on practical problems

in southern countries, because of the exchange

of water which takes place between the At-

lantic and the polar sea through the broad

gateway between Spitsbergen and Greenland.
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The other openings into the polar sea are of

minor importance in the study of currents

because they are narrow and shallow.

It is well known that the Gulf Stream

crosses the Atlantic Ocean— not as a very

marked current, but as
te The Atlantic Drift

"

— passes north of Great Britain, enters the

Norwegian sea and follows the Norwegian

coast as far as latitude 72 degrees) north.

It is perhaps not so well known that the

Gulf Stream, when leaving the Norwegian

coast, divides in several branches, the most im-

portant of which reaches Spitsbergen and

brings a comparatively mild climate even to

this group of islands in latitude 76 to 81 de-

grees north.

This branch of the Gulf Stream continues

directly into the polar sea, where Nansen, dur-

ing the drift of the Fram, could trace it as a

sub-surface current 1000 miles from Spits-

bergen.

Since a great volume of water is streaming

into the polar sea, a corresponding volume

must flow out. The outflowing volume in fact,

must be greater than the inflowing, because
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the big north-flowing rivers are pouring enor-

mous masses of fresh water into this sea.

Much of the outflow takes place through

the Spitsbergen-Greenland opening. The cold

current along the coast of Greenland carries

water which has a comparatively small con-

tent of salt, because it has been mixed with the

fresh water from the rivers.

The Greenland current bends around the

southern point of Greenland into Baffin Bay

and leaves this bay again along the coast of

Labrador, meeting the Gulf Stream south of

the Grand Banks of Newfoundland. It has

been
M
strengthened " in different ways, but

part of the water around the Grand Banks of

Newfoundland has been cooled off in the polar

sea.

Thus there exists an intimate connection

between the currents right off the American

coast and the currents in the polar sea. One

may even claim that the study of the polar

sea is essential to "home problems," such as

weather forecasting.

What can we expect to accomplish in this

field? We can obtain a picture showing the
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intensity of the submerged branch of the Gulf

Stream and probably giving information as to

the region where the salty water of the At-

lantic mixes with the much fresher polar

water.

We can select our route with these two defi-

nite objects in view, because we are free to go

where we desire and are independent of the

surface drift of the ice.

When it comes to the free-moving study of

the polar sea, the Wilkins-Ellsworth expedi-

tion is a pioneer. If it is successful, it un-

doubtedly will be followed by similar expedi-

tions which will examine details.

But we shall not confine ourselves to a study

of the physical conditions of the sea. The ques-

tion of life and conditions for life in the sea

is one of equal importance and we shall, there-

fore, give this considerable attention.

We shall be able to collect samples of the

small plant and animal organisms which form

the food for the larger organisms and thus

offer a contribution to the discussion of how
much food the Arctic sea contains, and of

what sort.
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Finally we shall be able to give a compre-

hensive account of the character of the Arctic

ice in summer.

Only a few of the problems to be studied

can be called specifically Arctic; most of them

are related to problems of general interest con-

cerning the earth as a whole, and many are

closely connected to practical questions of

daily life.

This article, but in slightly different form, was first

published by the Hearst Newspapers March 15, 193 1,

and is here used by their kind permission. Copyright,

193 1, throughout the world by New York American,

Inc., Hearst Enterprises, Inc., and King Features Syndi-

cate, Inc. All rights reserved. Reproduction prohibited

in whole or in part.
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AMERICAN GEOGRAPHICAL SOCIETY
Broadway at 15 6th Street

NEW YORK

October 6, 1930

My dear Sir Hubert:

The purpose of this letter is to inform you

of the official endorsement by the American
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Geographical Society of The Arctic Submarine

Expedition of 193 1. In view of our many dis-

cussions of the expedition it is unnecessary for

me to go into detail, but I do want you to

feel that the American Geographical Society

is behind you and that we expect results of the

greatest value to science. Your previous ex-

peditions have made us thoroughly acquainted

with your qualities as a leader and we are proud

to be associated with your next undertaking.

It is a source of great satisfaction to us that

you have secured the cooperation of a number

of other scientific institutions that are equally

interested in the results. We foresee friendly

and close cooperation with all of them and we
anticipate a successful outcome.

Always, with best wishes,

Sincerely yours,

(Signed) Isaiah Bowman
Director

328



Scientific Groups' Endorsement

CARNEGIE INSTITUTION OF
WASHINGTON

WASHINGTON, D. C.

February 12, 193

1

My dear Captain Wilkins:

President Merriam was somewhat delayed

in returning to the United States from Gua-

temala and has only just received, in Florida,

a copy of your letter of January 30th with a

copy of Mr. Fleming's accompanying recom-

mendations. A telegram from Dr. Merriam

indicates his cordial approval of your proposed

program for cooperation of the Carnegie In-

stitution of Washington with the Transarctic

Submarine Expedition to be undertaken later

in the year, and I have telegraphed you advice

of such action.

. . . The Institution is very glad of this

opportunity to be associated with your inter-

esting and important undertaking. I am sure

that Mr. Fleming will particularly welcome

the possibility of having additional magnetic

observations in the polar regions available for

use with relation to the program of our De-

partment of Terrestrial Magnetism.
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With very best wishes, in which I am sure

that President Merriam would heartily join

were he here, I am
Very sincerely yours,

(Signed) W. M. Gilbert

Administrative Secretary

WOODS HOLE OCEANOGRAPHIC
INSTITUTION

WOODS HOLE, MASSACHUSETTS

October 24, 1930

Dear Sir Hubert:

Now that the Executive Committee of the

Woods Hole Oceanographic Institution has

voted unanimously in favor of making the

grant in aid of your expedition (providing that

the Rockefeller Foundation approves * ) , I feel

authorized to give it our official endorsement,

including permission to add the name of the

Woods Hole Oceanographic Institution to the

Expedition's stationery as an associate.

Sincerely,

(Signed) Henry B. Bigelow
* The Rockefeller Foundation has approved.
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THE CLEVELAND MUSEUM OF
NATURAL HISTORY
2717 Euclid Avenue

cleveland

February 11, 193

1

My dear Captain Wilkins:

The Cleveland Museum of Natural History

esteems it a very real privilege to be associated

with you and Lincoln Ellsworth and with the

four sponsoring organizations of the Wilkins-

Ellsworth Transarctic Submarine Expedition.

Three years ago we defined our exploration

policy, stating we would send or take part only

in expeditions, the primary objective of which

was scientific; the integrity of the explorers

assured; and the financial guarantee adequate

to insure the return of the expedition. The

fact, therefore, that the Wilkins-Ellsworth

Expedition most completely meets these con-

ditions, gives us peculiar satisfaction to be one

of the participating parties.

I should like, however, for you to know
that this Museum, whether because it is young

and virile, I cannot say, responds to this call

in a very human fashion. We think of the
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Expedition as one of the World's Great Ad-

ventures. We are to have an intimate front

line part in pushing forward the outposts of

knowledge.

Your joy of discovery, your satisfaction in

achievement, yes, even your victory or defeat,

is also to be ours. With you we shall share

the glory.

Sincerely yours,

(Signed) Harold L. Madison
Director
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Who's Who on the "Nautilus"

Scientific Staff

DANENHOWER, SLOAN,
January 26, 1885. s. of John W. and

Helen (Sloan) Danenhower. Educated Bos-

ton Latin School, Andover Academy,

Hotchkiss. Graduated from U. S. Naval

Academy 1907, No. 84 in class of 276.

Married 1st Ethel Beardsley, d. 191 8; 2nd

Margaret Millard Lewis, 192 1. Served as

Passed Midshipman aboard U. S. S. Kansas
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on voyage around the world with fleet. 1909

joined submarine service, later commanding

submarines Viper and Bonita. 19 12 resigned

from Navy and joined Lake Torpedo Boat

Co., Bridgeport, Conn., in charge of testing

new submarines. In G-i made world's record

for deep submergence with crew aboard—
256 feet for over 10 minutes. During this

time employed by various salvage companies

in this and other countries. 19 15 organized

Sloan Danenhower & Co., submarine and

salvage engineers, and mothered and tested

eight submarines built by the British in

Montreal. August, 19 17, re-entered U. S.

Naval Service as Lieutenant and was as-

signed Submarine Officer, New York Navy

Yard. May, 19 18, commanded U. S. salvage

steamer Favorite to France and on arrival

was promoted to Wreck Master, U. S. Naval

Forces in France, with headquarters at Brest.

Returned to U. S. January 1, 19 19. Assisted

in salvage operations. Paid off as Lieutenant

Commander, U.S.N.R. Since 19 19 engaged

in submarine and salvage work in U. S.,

Canada, and West Indies. In Nassau, Baha-

mas, during a serious fire, took his crew

ashore, dynamited a lane and prevented

spread of fire, for which he received thanks

of the Governor. After loss of Submarine
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S—4 the firm of Lake & Danenhower, Inc.,

was organized. Spent a summer on contract

with U. S. Navy Dept. testing devices for

submarine rescue and safety. Clubs: Army
and Navy, Engineers'. Decorated with

Navy Cross. Address: Engineers' Club,

New York, N. Y.

337



Under the North Pole

ELLSWORTH, LINCOLN,
explorer, aviator; b. Chicago, 111., May 12,

1880; 5. James William and Eva (Butler)

E.; prep, edn., Hill Sch., Pottstown, Pa.;

student Columbia 2 yrs. ; unmarried. Axman
on 1 st survey Grand Trunk Pacific R.R.

survey of transcontinental route across

Canada, 1902-07, then resident engr. Prince

Rupert Terminal; later resident engr. on

constrn. work west of Montreal, C. P. Ry.;

prospector for gold, Peace River, 1909;

became asst. engr. Kougarock Mining Co.,

Alaska, 19 10; organizer Ellsworth Expdn.,

sponsored by Johns Hopkins, making geol.

cross section of Andes Mountains from

Pacific Ocean to headwaters of the Amazon,

1924; condr. and navigator N 24 on

Amundsen-Ellsworth Polar Flying Expedn.,

reaching 88° N. Latitude; co-leader of

Amundsen - Ellsworth - Nobile Trans-polar

flight from Kingsbay, Spitsbergen, to Teller,

Alaska, May 11— 13, 1926. Fellow Am. Mus.

Natural History; mem. Am. Soc. C. E.,

Poetry Soc. Gt. Britain (v.p.); hon. mem.

Aerial League America, Aero Club of Nor-

way, Decorated Comdr. 1st Class Order St.

Olav (Norway) ; awarded gold medal by

Norwegian Parliament for saving two com-

panions from drowning, 1925; awarded
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Great King Humbert medal of Italian Geog.

Soc, 1926; awarded special medal by

Congress of U. S. for Arctic flights, 1930.

Clubs: Century Association, Explorers,

Boone and Crockett (New York). Author:

THE LAST WILD BUFFALO HUNT, 1915;

(with Capt. Roald Amundsen) our polar

FLIGHT, I925; FIRST CROSSING OF THE

polar sea, 1926. Home: Villa Aurora,

Florence, Italy; Schloss Lenzburg, Lenz-

burg, Switzerland. Address: Century As-

sociation, New York, N. Y.
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LAKE, SIMON,
naval architect, mech. engr. b. Pleasantville,

N. J., Sept. 4, 1866; s. John Christopher and

Miriam M. (Adams) L.; ed. Clinton Liberal

Inst., Fort Plain, N. Y., and Franklin Inst.,

Phila.; m. Margaret Vogel, of Baltimore,

June 9, 1890. Inventor of even keel type of

submarine torpedo boats; built first experi-

mental boat, 1894; built Argonaut 1897

(first submarine to operate successfully

in the open sea) ; has designed and built

many submarine torpedo boats for U. S. and

foreign countries; spent several yrs. in Rus-

sia, Germany and England, designing, build-

ing, and acting in an advisory capacity in

construction of submarine torpedo boats.

Also inventor submarine apparatus for locat-

ing and recovering sunken vessels and their

cargoes, submarine apparatus for pearl and

sponge fishing, heavy oil internal combustion

engine for marine purposes, etc. Pres. The

Lake Submarine Co., The Lake Engineering

Co., Merchant Submarine Co., Argonaut

Salvage Corpn., Lake Torpedo Boat Com-

pany (also consulting engineer). Member

Soc. Naval Architects and Marine Engrs.,

Am. Soc. M. E., Am. Soc. Naval Engrs.,

Instn. of Naval Architects (London).

Mason. Clubs: Engineers (New York) ; Al-

gonquin (Bridgeport, Conn.) Home: Mil-

ford, Conn. Office: The Lake Engineering

Co., Stratford, Conn.
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SOULE, FLOYD, M.,

electrical engineer, b. Ripon, Wisconsin,

July 19, 1901; s. Wilbur E. and Vera

(Havermann) Soule; Ph.B. Ripon College,

1923, B.S. in electrical engineering George

Washington University, 1927. Assistant to

Dr. Frank Wenner, Resistance Laboratory

of Electrical Division, Bureau of Standards,

Department of Commerce, 1923-1927;

scientific staff Department of Terrestrial

Magnetism, Carnegie Institution, 192 8-.

While assisting Dr. Wenner in Bureau of

Standards, his work dealt largely with prob-

lem of accurate speed-control in connection

with fundamental measurement of resist-

ance, and with preparation of tables of the

resistivity of pure metals at temperatures

above —8o° for the International Critical

Tables. Upon joining the staff of the Carne-

gie Institution January 1, 1928, he was with

the non-magnetic vessel Carnegie for its

Cruise VII until the termination of the

cruise in Apia, Samoa, November 29, 1929,

when the vessel was destroyed by an ex-

plosion and fire. Since returning to Washing-

ton has assisted in preparing for publication

scientific data of the Carnegie's seventh

cruise. Associate member American Institute

of Electrical Engineers, Member Philosophi-
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cal Society of Washington. Author (with

others) of scientific papers on ocean sound-

ings, earth inductor measurements, and de-

termination aboard ship of salinity of sea

water by electrical conductivity method.

Address: Dept. of Terrestrial Magnetism,

Carnegie Institution, Washington, D. C.
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SVERDRUP, HARALD U.,

b. Sogndal, Sogn, Norway, November 15,

1888. 5. of Johan Edvard and Maria

(Vollan) Sverdrup. Married June 9, 1928,

Mrs. Gudrun Vaumund, nee Bronn. Educa-

tion: Studied at University of Oslo 1906-7,

passed examinations in philosophy 1907.

Academy of War 1907-8, 2nd Lieutenant

1908, 1st Lieutenant 19 14. Studied mathe-

matics and science University of Oslo

1908-13, University of Leipzig 19 13-14.

Cand. Real. University of Oslo 19 14, all

examinations passed with distinction. Ph.D.

University of Oslo 19 17. Assistant to Pro-

fessor V. Bjerknes, Oslo, 191 1— 12, went

with Professor Bjerknes to Leipzig and con-

tinued there as his assistant until July 31,

19 17. Chief of scientific staff Maud expedi-

tion 1917—25. Occupied with preparations

19 17-18, in Arctic from July 19 18 to

August 192 1 and from July 1922 to Sep-

tember 1925. Assistant Department of Ter-

restrial Magnetism, Carnegie Institution,

"Washington, from November 192 1 to

March 1922. Research assistant, Carnegie

Institution for short intervals during 1925,

1926. Professor of Dynamical Meteorology,

Geophysical Institute, Bergen, Norway,

192 6—. Research associate Carnegie Institu-
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tion of Washington April 1928, research

associate in geophysics Christian Mikkelsen

Institute March, 1930. Knight of the First

Class Royal Norwegian Order of Saint Olav,

1926. Hon. Mem. Norwegian Geographical

Society 1926, Hamburg Geographical So-

ciety 1928, and Corresponding Mem. Danish

Geographical Society 1927. In 1928 awarded

for Arctic exploration Karl Ritter Silver

Medal of Berlin Geographical Society;

Meteor Medal for oceanographical research,

Bruce Medal, and Memorial Prize for 1926-

28 awarded by Royal Society of Edinburgh,

Royal Physical Society, and Royal Scottish

Geographical Society, for notable contribu-

tions to natural sciences. Author in English

and Norwegian of about fifty scientific

papers, several longer works, and of the

book tre ar 1 isen med maud. Address:

Geophysical Institute, Bergen, Norway.
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VILLINGER, BERNHARD,
b. December 13, 1889, Mannheim, Baden,

Germany. Passed medical examination 19 14,

was a doctor for 4 years on the Western

Front. First Arctic expedition Spitsbergen

(Northeastland) , 19 13; second Arctic ex-

pedition, Spitsbergen and East Greenland,

1926. Since 1928 has served, with Fridtjof

Nansen and H. U. Sverdrup, on Equipment

Commission of the " Aeroarctic." Has been

planning to accompany the Graf Zeppelin

on its proposed polar flight, in capacity of

doctor and geodesist. Scientific researches in

gravity measurement. Author of die arktis

ruft! Address: Schwimmbadstr. 22, Frei-

burg im Breisgau, Germany.
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WILKINS, Sir (George) HUBERT, Kt., cr.

1928; M.C., F.R.G.S. F.R. Met. Soc,

M.B.O.U.,
b. Mt. Bryan East, South Australia, 3 1 Oct.

1888; s. of late H. Wilkins of Netfield,

South Australia; m. 1929, Suzanne Bennett.

Educ. State School and Adelaide School of

Mines. Photographic correspondent with

Turkish troops in Balkan War, 19 12-13;

Second in command of Stefansson's Party

Canadian Arctic Expedition, 19 13-17;

granted commission Australian Flying

Corps, A.I.F., May 19 17; seconded to Mili-

tary History Department as Official Photog-

rapher, 19 17 to close of War (despatches

twice, M.C., bar to M.C.); Navigator

Blackburn Kangaroo Aeroplane, England-

Australia flight, 19 19; Second in command

British Imperial Antarctic Expedition,

1920—21; Naturalist with Shackleton,

Rowett Quest Expedition, 1921-22; Leader,

Wilkins Australia and Islands Expedition

for British Museum (Natural History)

,

1923—25; Commander Detroit Arctic Ex-

pedition, 1926—7; Commander Wilkins-

Detroit-News Arctic Expedition, 1928;

Commander Wilkins-Hearst Antarctic Ex-

pedition, 1928-29; awarded Patron's Medal,
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1928, by Royal Geographical Society, for

work in Polar regions, culminating in flight

from Point Barrow to Spitsbergen, awarded

gold medals by American, Belgian, Danish,

Cuban Geographical Societies; silver medals

by German Geographical Society and City

of Berlin, 1928; gold medals by Norwegian

and French Aeronautical Societies and Inter-

national League of Aviators, 1928; Hon.

Member, Norwegian, German, Argentine,

Cuban, Peruvian Geographical Societies,

Explorers Club and Aero Arctic Society,

1928. Publications: flying the arctic,

1928; UNDISCOVERED AUSTRALIA, 1 92 8;

Naturalist's Reports, Proceedings of Lin-

nean Society, and Ibis; contributions to

public press and magazines. Clubs: Royal

Societies; Explorers', City, New York. Ad-

dress: Explorers Club, 544 Cathedral Park- ,

way, New York, N. Y.
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